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BULLETIN 


OB"  THE 


MUSEUM  OF  COMPARATIVE  ZOOLOGY, 


CAMBRIDGE,   MASSACHUSETTS,   U.  S.  A. 


March  1,  1S63. 

In  order  to  leave  no  doubt  respecting  the  authority  of  the 
names  adopted  in  our  collections,  as  well  as  to  explain  various 
changes'  in  the  nomenclature  of  the  specimens  sent  to  other 
institutions  by  the  Museum  of  Comparative  Zoology,  rendered 
necessary  by  the  careful  investigation  to  which  they  were  sub- 
mitted while  arranging  our  own  series,  it  is  proposed  from  time 
to  time  to  issue  a  Bulletin,  calling  attention  to  the  evidence 
upon  which  the  names  adopted  may  rest.  This  will  render  the 
duplicates  available  for  exchanges  before  a  full  account  of  the 
results  thus  reached  can  be  published.  Although  the  responsi- 
bility is  left  to  those  who  may  sign  them,  it  is  proper  that  I 
should  add,  that,  in  almost  every  instance,  I  have  satisfied 
myself,  by  a  direct  revision,  of  the  accuracy  of  the  identifica- 
tions. 

Much  important  scientific  work  has  been  stored  up  with  the 

specimens  in  the  galleries  of  the  Museum,  during  the  past  years, 

and  left  unpublished  ;    but,   in   order  to  give  proper  credit   to 

all   those   connected  with  our  progress,  it  is    recorded   in    this 

Bulletin  with  the   date  at  which   the  investigation  was    made, 

though  no   claim  of  priority  is  thus  intended.     It  is  merely  a 

matter  of  justice  to  those  concerned  in  the  arrangement  of  the 

collections. 

L.  AGASSIS 

Director  of  the  Museum. 
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PoDCilichthys    spectabilis    Agassiz,  Am.   Joum.    Sci.   Arts,   (2e)  XVII 
p.  304,  1854. 

Microperca  Putnam,  MS-     1860.     (Nov.  gen.) 

Body  much  compressed ;  tail  long  and  broad ;  scales  very  large ;  no 
lateral  line ;  first  dorsal  fin  composed  of  six  to  seven  rays ;  anal  fin  deep ; 
pectorals  and  ventrals  long ;  caudal  slightly  rounded. 

Microperca  punctulata  Putnam,  MS.    I860.     (Not.  sp.) 

This  is  the  only  known  species  of  the  genus,  and  is  the  smallest  one  in 
the  family ;  the  average  length  of  the  specimens  being  only  an  inch  and  a 
half.  The  color  is  buff,  with  dark  bi-own  zigzag  markings.  All  the  fins 
spotted,  except  the  ventrals.  Pectorals,  and  ventrals,  reaching  the  com- 
mencement of  second  dorsal.  We  have  received  specimens  from  various 
points  in  Michigan,  "Wisconsin,  Illinois,  and  Alabama. 

Golol^pl3  agassiz,  MS.     1860.     (Nov.  gen.) 

Body  much  compressed  ;  lateral  line  strongly  arched  over  the  pectorals ; 
dorsal  fins  of  nearly  equal  size  ;  caudal  fin  slightly  rounded  ;  head  covered 
with  small  scales.     Only  two  species  known. 

Hololepis  Barratti  Agassiz,  MS.     1860. 

Syn.  Boleosoma  tenue  Agassiz,  1850,  without  description  ;  Boleosoma 
Barratti  IIolbrook,  Joum.  Philad.  Acad.  Nat.  Sci.  (New  Series,)  III.  p.  56, 
1855. 

Hololepis  fusiformis  Putnam,  MS.     1860. 

Syn.    Boleosoma  fusi forme  Girard,  Proc.  Bost.  Soc.  N.  II.  V.  p.  41, 1854. 

Boleichthys  exilis  Girard,  Proc.  Philad.  Acad.  Nat  Sci.  XI.  p.  103.     1859. 

Boleiehthys  Warreni  Girard,  Proc  Philad.  Acad.  Nat  Sci.  XL  p.  104 

1859. 

Etlieostoma  blexmioides  Pafinesque,  Ichth.  Ohien.  p.  37.    1820. 
Syn.    Diplesion  blennioides  Girard,  1859. 

Hadropterus  nigrofasciatus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII. 
p.  303.     1854. 

Hadropterus  variatus  Agassiz,  MS.  1860. 

Syn.  Etheostama  variatum  Kirtland,  Zool.  Ohio,  pp.  168,  192,  1838: 
Etlieostoma  notatum  Aoa&SIZ,  1850;  Pcccilosoma  variatum  Agassiz,  1850; 
Po2citichtlti/s   variatus,  Agassiz,  1854. 

Hadropterus  maculatus  Girard,  Proc.  Philad.  Acad.  Nat.  Sci.  XI.  p.  100 
1859. 

Syn.    Alvorrfius  maculatus  Girard,  1859. 

Cottogaster  Putnam,  MS.     1860.     (Nov.  gen.) 

General  form  of  body,  and  position  of  mouth,  as  in  Boleosoma ;  lateral 
line,  straight;  first  dorsal  fin  with  ten  rays,  lower  than  the  second,  which  is 
of  the  same  size  and  coterminal  with  the  anal ;  caudal  fin  slightly  forked. 


MUSEUM   OF   COMPABAT1YE   ZOOLOGY.  5 

Cottogastcr  tessellatus  Putnam,  MS.    i860. 

Syh.     Boleosoma  tessellatum  Thompson,   App.  Hist.  Vt.  p.  31,  1853. 
(Not  of  DeKay.) 

Boleosoma  Olmstedi  Agassiz,  Lake  Sup.  pp.  299,  304.     1850. 

Syx.     Etheostoma    Olmstedi    STORES,    1842  ;    Perca   (Pereina)    minima 
Haldeman,  1842;  Boleosoma  tessellatum  DkKay,  1842;  Boleosoma  U 
latum  Agassiz,  1850  ;    Boleosoma  maculalum  Agassiz,  1850  ;    Boleosoma 
Olmstedi  STORES,  1853;    Arlina  ejjulgens  Girard,  1859;    EstreUa  alro- 
maculata  GlRARD,  1859. 

Hyostoma  transversum  Putnam,  MS.    i860. 

Syx.     Pceci/osoma  transversum  Abbott,  Proc.  Philad.  Acad.  Nat.  Sci 
XII.  p.  326.     1860. 

Pereina  caprodes  Girard,  rroc.  Philad.  Acad.  Nat.  Sci.  XI.  p.  66.  1859. 
Syx.  Scio3>ui  caprodes  Rafixesque,  1818  ;  Etheostoma  caprodes  Ra- 
fixesque,  1820;  Perca  {Pereina)  nebulosa  Haldeman,  1842;  Pileoma 
semifasciatam  DeKay,  1842  ;  Pereina  bimaculata  Haldemax-,  1843  ;  Ethe- 
ostoma nebulosum  Stoker,  1846  ;  Etheostoma  semi/asciatum  Storer,  1846  ; 
Elheostorna  bimaculatum  Storer,  1846  ;  Pileoma  caprodes  Agassiz,  1850; 
Pileoma  Zebra  Agassiz,  1850  ;  Etheostoma  Zebra  Agassiz,  1850  ;  Pereina 
nebulosa  Girard,  1859;  Pereina  semifasciata  Girard,  1859;  Pereina 
Zebra  Girard,  1859. 

Pleurolepis  Agassiz,  MS.     I860.     (Nov.  gen.) 

Body  cylindrical,  flattened  above,  and  slightly  tapering  to  the  base  of  the 
caudal.  Mouth  terminal.  Dorsal  fins  distinctly  separated,  of  equal  height, 
first  longer  than  the  second.  Anal  fin  as  large  as  the  second  dorsal,  and 
placed  opposite.  Caudal  slightly  emarginate.  Pectorals  and  ventrals  long 
and  pointed.  Scales  deeply  imbedded  and  placed  wide  apart.  The  row  con- 
taining the  lateral  line  and  the  one  each  side  of  it  are  the  most  conspicuous. 
Cheeks  and  operculum  covered  with  scales.  Lateral  line  straight.  The 
following  is  the  only  known  species :  — 

Pleurolepis  pellucidus  Agassiz,  MS.     1860.     (Nov.  sp.) 
Syx.     Etheostoma  pellucidum  Baird,  MS.     1853. 

From  ten  to  fourteen  small  square  olive  blotches  on  the  back  and  on 
each  side,  the  rest  of  the  body  of  a  light  cream-color  ;  fins  unicolored. 

The  last  twenty  species  mentioned  belong  to  the  ETHEOBTOMATA,  a  fam- 
ily of  small  fishes  inhabiting  the  fresh  waters  of  North  America  east  of  the 
Rocky  Mountains,  no  species  of  which  has  thus  far  been  discovered  else- 
where. This  family  was  first  characterized  by  Professor  Agassi/,  in  1850, 
in  "Lake  Superior,"  p.  298. 

A.mblodon  grunniens  Rafixesque,  Ichth.  Ohicn.  p.  24.    1S20. 
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Aniblodon  lineatus  Agassiz,  Am.. Journ.  Sci.  Arts,  (2e)  XVII.  p.  307.    1854. 

Perca  flavescens  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  cd.)  II.  p.  33.    1828. 

Merone  aniericana  Gill,  Proc.  Philad.  Acad.  Nat.  Sci.  XI.  p.  115.     1860. 
Syn.     Perca  americana  Gmelix,  1788;  Merone  rufa  Mitchill,  1814; 
Bodianw  rufus  Mitchill,  1814;  Labrax  mucronalus  Cuv.  &  Val.  1828; 
Labrax  rufus  DeKay,  1842  ;  Labrax  americanus  IIolbkook,  185.3. 

Grystes  nobilis  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII.  p.  298.     1S54. 

Pomoxis  hexacanthus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII.  p.  299.  1854. 

Centrarchus  irideus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  III.  (4°  ed.)  p.  66.     1829. 

Calliui'US  gulosus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII.  p.  300.     1854. 

Ichthelis  incisor  IIolbrook,  Ichth.  S.  Car.  I.  p.  12.     I860. 

Ichthelis  rubricauda  IIolbrook,  Ichth.  S.  Car.  I.  p.  15.     I860. 

BryttUS  Obesus  Giraed,  Proc.  Philad.  Acad.  Nat.  Sci.  XL  p.  64.     1859. 

Pomotis  auritus  Pafixesque,  Ichth.  Ohien.  p.  29.     1820. 

Syn.  Perca  jluviatilis  gibbosa  Catesby,  II.  PI.  8,  f.  3,  1742;  Labrus 
auritus  Linn\*:us,  17G6;  ?  Merone  maculata  Mitchill,  1814:  Ichthelis 
(Pomotis)  aurita  Rafinesque,  1820;  Pomotis  Catesbei  Cuv.  &  Val.  1831  ; 
Pomotis  vulgaris  of  all  authors  except  Cuv.  &  Val. 

There  seems  to  have  been  such  a  general  misunderstanding  in  regard  to 
this,  our  most  common  species  of  the  genus,  that  a  few  words  of  expla- 
nation are  necessary  to  show  the  reason  for  restoring  the  specific  name  of 
auritus  to  the  species  in  question. 

In  the  tenth  edition  of  the  "  Systema  Naturae,"  Linna?us  mentions  a  fish 
from  Philadelphia  under  the  name  of  Labrus  auritus.  This  fish  is  undoubt- 
edly a  Pomotis  ;  but  from  the  short  description  given  it  would  be  impossible 
to  refer  the  species  with  precision  to  any  of  the  many  that  inhabit  our  fresh 
waters,  were  it  not  for  the  reference  in  the  twelfth  edition  of  the  "  Systema 
Naturae"  to  the  figure  of  Catesby,  which  unquestionably  represents  our 
common  "Bream,"  or  "Pond-fish,"  —  thus  settling  the  species  which  Lin- 
naeus had  in  mind,  though  we  think  he  confounded  with  it  some  other 
species  sent  him  by  Dr.  Garden  from  South  Carolina,  probably  the  Ich- 
thelis rubricauda  of  IIolbrook. 

In  1820,  Rafinesque  described  the  species  in  question  under  the  specific 
name  given  by  LinnSBUS,  referring  it  to  his  sub-genus  Pomotis. 

In  the  third  volume  of  the  "  Ilistoire  Naturelle  des  Poissons,"  the  authors, 
overlooking  the  description  by  Rafinesque.  describe  and  figure  a  species  of 
the  genus  under  the  name  of  Po?notis  vulgaris,  referring  the  Labrus  auritus 
of  Linnaeus  to  it.  This  species  is  very  different  from  the  one  figured  by 
Catesby,  and  is  probably  identical  with  the  Labrus  appendix  of  Mitchill 
{Pomotis  appendix  Pi.Kay),  though  in  the  second  edition  of  the  M  Regne 
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Animal"  Cuvicr  refers  the,  figure  of  Catcsby  to  it.     In  this  mil  I  'ivier 

and  Valenciennes  have  been  followed  by  all  subsequent  authors,  who  seem 
to  have  taken  it  for  granted  that  the  species  bearing  the  name  of  vulgaris 
must  be  the  common  one,  or,  omitting  to  look  up  the  authority  of  the  spe- 
cific name  auritus,  have  considered  that  name  as  obsolete.  In  the  seventh 
volume  of  the  "  Ilistoire  Naturelle  des  Poissons,"  referring  to  the  figure  in 
Catcsby,  the  authors  have  again  described  the  Labrus  aurilus  under  the 
name  of  Pomotis  Calesbei.  In  the  illustrated  edition  of  the  "  lle^ne  Ani- 
mal,"  the  Pomotis  aurilus  is  very  well  figured  under  the  name  of  Pomotis 
vulgaris. 

Percopsis  guttatus  Agassiz,  Lake  Sup.  p.  286.    1850. 
Syx.     Salmoperca  pellucida  Tiioyirsox,  1853. 

ESOX  reticulatllS  LeSueuu,  Journ.  Philad.  Acad.  Nat.  Sci.  I.  p.  414.     1818. 

Esox  fasciatus  DeKay,  Fishes  of  N.  York,  p.  224.     1842. 
Syx.     Esox  ornalus  Girard,  1854. 

Amblyopsis  spelseus  DeKay,  Fishes  of  N.  York,  p.  187.    1842. 

This  is  the  well-known  "  Blind-fish  "  of  the  Mammoth  Cave,  Kentucky. 

Fundulus  multifasciatus  Cuv.  &  Val.  Hist.  Nat.  Toiss.  (4°  ed.)  XVLU. 
p.  150.     1846. 

Hydrargyra  catenata  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII.  p.353.  1854. 

Plargyrus  americanus  Putnam,  MS.    1861. 

Syn.  Cyprinus  americanus  Lixx^eus,  1766  (not  of  the  10th  ed.  Syst. 
Nat.)  ;  Cyprinus  americanus  LaCepede,  1803  ;  Cyprinus  chrysoleucus 
Mitciiill,  1815  ;  (Rutilus)  Plargyrus  chrysoleucus  Rafixesque,  1820  ; 
(Cyprinus)  Leuciscus  chrysoleucus  Richardsox,  1837  ;  Leuciscus  chryso- 
leucus  Storer,  1839  ;  Stilbe  chrysoleucus  DeKay,  1842  ;  Abramis  versicolor 
DeKay,  1842;  Leuciscus  Boscii  Cuv.  &  Val.  1844;  Leuciscus  america- 
nus Storer,  1846  ;  Leucosomus  americanus  Girard,  1853  ;  Luxilus  amer- 
icanus Girard,  1856. 

Hypsolepis  cornutus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII.  p.  359.  1854. 
Syx.     Cyprinus  cornutus  Mitciiill,  1817  ;  Leuciscus  cornutus  Storer, 
1842  ;  Plargyrus  cornutus  Girard,  1856. 

Hypsolepis  frontalis  Agassiz,  Am.  Journ.  Sci.  Arts,  (2')  XVII.  p.  356.  1S">4. 
Syx.     Leuciscus  frontalis   Agassiz,   (male,)    1850  ;    Leuciscus  gracilis 
Agassiz,  (female,)  1850  ;   Plargyrus  frontalis  Girard,  1856  ;    Plargyrus 
gracilis  Girard,  1856. 

Hypsolepis  diplcmius  Putnam,  MS.    1861. 

Syx.  Semotilus  diplemius  Rafixesque,  Ichth.  Ohien.  p.  50,  1S20  ;  Leu- 
ciscus diplemius  Kirtlaxd,  1845. 
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Semotilus  argenteus  Putnam,  MS.    1861. 

Syn.  Leuciscus  argenteus  Storer,  (young,)  Rep.  Fishes  of  Mass.  p.  90, 
1839  ;  Leuciscus  pulchellus  Storer,  (adult,)  1839;  ?  Leucosomus  argenteus 
Heckel,  1841  ;  ?  Leucosomus  chrysoleucus  Heckel,  1841;  ?  Leuciscus  niti- 
dus  DeKay,  1842  (young?);  Leuciscus  Storeri  Cuv.  &  Val.  1844  ;  Chei- 
lomenus pulchellus  Girard  (in  Storer),  1855  ;  Leucosomus  pulchellus  Gi- 
rard,  1856  ;  ? Hybognathus  nitidus  Girard,  1856  (young?). 

Semotilus  COrporalis  Abbott,  Proc.  Philad.  Acad.  Nat.  Sci.  XIII.  p.  154.  1 861 . 
Syn.  Cyprinus  corporalis  Mitciiill,  1817  ;  Cyprinus  atromaculatus 
Mitchill,  1817;  Semot il us  dorsalis  Rafinesque,  1820  ;  Semotilus  cepha- 
lus  Rafinesque,  1820;  Leuciscus  atromaculatus  DeKay,  1842;  Leuciscus 
iris  Cuv.  &  Val.  1844  ;  Semotilus  atromaculatus  Girard,  1856  ;  Semotilus 
corporalis  Putnam,  MS.  1861 ;  Semotilus  corporalis  Abbott,  1861 ;  Semo- 
tilus atromaculatus  Abbott,  1861 ;  Leucosomus  rhotheus  Cope,  1861 ;  Leu- 
cosomus atromaculatus  Cope,  1861. 

GrObio  plumbeUS  Agassiz,  Lake  Sup.  p.  366.     1850. 
Syn.    Leucosomus  plumbeus  Girard,  1856. 

As  Professor  Agassiz  has  stated  in  "  Lake  Superior,"  this  species  differs 
generically  from  the  true  genus  Gobio ;  but  as  it  has  not  yet  been  referred 
to  its  proper  genus,  we  send  it  under  the  original  name  of  the  describer. 

Ceratichthys  biguttatus  Baird  ;  Girard,  Proc.  Philad.  Acad.  Nat.  Sci.  VII. 
p.  112.     1856. 

Syn.  Semotilus  biguttatus  Kirtland,  1840 ;  Leuciscus  biguttatus  DeKay, 
1842. 

Chrosomus  erythrogaster  Rafixesque,  Ichth.  Ohien.  p.  47.    1820. 

Syn.  ?  Rutilus  ruber  Rafixesque,  1820;  Luxilus  erythrogaster  Kirt- 
land, 1842  ;  Leuciscus  erythrogaster  Storer,  1846. 

Pim.eph.ales  promelas  Rafixesque,  Ichth.  Ohien.  p.  53.     1S20. 

Syn.  1  Pimephales  maculosus  Girard,  1856  ;  Pimephalcs  fasciatus  Gi- 
rard, 1856  ;  Plargyrus  melanocephalus  Abbott,  1860. 

Exoglossum  maxillingua  IIaldemax,  in  Rurr.,  Hist.  Lane.  Co.  Pa.  p.  474. 
1844. 

S\rN.  Cyprinus  maxillingua  LeSueur,  1817  ;  Exoglossum  LeSueurianum 
Rafinesque,  1818  ;  Catoslomus  maxillingua  DeKay,  1842. 

Campostoma  anomalum  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XIX.  p.  219. 
1855. 

Syn.  Pu'ilus  anomalus  Rafixesque,  1820  ;  Exoglossum  duLium  Kirt- 
land, 1838  ;  Exoglossum  spiniaphalum  Cuv.  &  Val.  1844  ;  Leuciscus  pro- 
lixin Storer,  1845  ;  Chondrostoma  prolixum  Agassiz,  1854;  Chondros- 
toma  pullum  Agassiz,  1854. 
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Hybognathus  nuchalis  Aoassiz,  Am.  Journ.  Sci.  Arts,  (2*)  XIX.  p.  2_'4 

1855. 

Clinostomus  elongatus  Girard,  Proc.  Phi  lad.  Acad.  Nat.  BcL  VII.  p.  112. 

185G. 

Syn.     Luxllus  elongatus  Kirtlaxd,  1838  ;    Leuciscus  elongatus  Di.Kav. 
1842;  ?  Leuciscus  p>roduclus  Storer,  184G  ;  Album  us  pruritic  us  Agasmz. 
MS.  1854. 
Hybopsis  Storerianus  Agassiz,  Am.  Joum.  Sci.  Arts,  (2')  XVII.  p.  358. 

1854. 

Syn.    Rutilus  Storerianus  Kirtlaxd,  1842 ;  Leuciscus  Storerianus  Kirt- 
land,  1845. 
Hybopsis  dorsalis  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XVII.  p.  358.     1854. 

Hybopsis  hudsonius  Putnam,  MS.    1861. 

Syn.     Clupea  hudsonia  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.  I.  p.  49, 

1824  ;  Leuciscus  hudsonius  DeKay,  1842  ;   Hudsonius  Jluviatilis  Girard, 

1856. 
Alburnus  rubellus  Agassiz,  Lake  Sup.  p.  364.     1850. 

Alburnus  lineolatus  Agassiz,  MS.     1854.     (Nov.  sp.) 

Body  light  brown  with  a  broad  silvery  band  having  dark  points,  extend- 
ing from  the  head  to  the  caudal  fin.  Average  length,  two  and  a  half  inches. 
From  the  Osage  River.     Collected  by  Mr.  G.  Stolley. 

Alburnus  zonatus  Agassiz,  MS.    1854.     (Nov.  sp.) 

Brown  upon  the  back  ;  a  silvery  band  from  the  nose  across  the  eye  to 
the  caudal  fin,  beneath  this  a  slightly  broader  dark  band,  which  extends 
from  the  snout  to  the  tip  of  the  central  rays  of  the  caudal  fin  ;  silvery 
below  the  dark  band.  Head  large  and  rounded.  Average  length  of  speci- 
mens, three  inches.     Osage  River,  Mr.  Stolley. 

Alburnus  formosilS  Putnam,  MS.     1861.     (Nov.  sp.) 

Specimens  of  this  species  were  collected  near  Mobile,  Alabama,  by  Judge 
LeSene  and  Albert  Stein,  Esq.  The  body  is  more  arched,  the  scales  arc 
larger,  and  the  anal  fin  is  longer  and  deeper,  than  in  any  other  species  of 
the  genus  with  which  we  are  acquainted.  Color  brown  above,  with  a 
lighter  shade  bordering  the  broad  chocolate  band  on  the  side  ;  li^ht  brown 
below.     Average  length,  two  inches. 

Rhinichthys  atronasus  Agassiz,  Lake  Sup.  p.  354.    1850. 

Syn.'  Cyprinus  atronasus  Mitciiill,  1815;  Argyreus  atronasus  IIeckkt  . 
1841;  ?  Argyreus  rubripinnis  IIeckel,  1841  ;  Leuciscus  atronasus  CUV.  & 
Val.  1844. 

Rkiniehthys  nasutus  Agassiz,  Lake  Sup.  p.  354.     1850. 

Syn.  Leuciscus  nasutus  Ayres,  1843;  Argyreus  nasutus  Girard;  Sto- 
ker, 1855. 
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Rhinichthys  obtusus  Aoassiz,  Am.  Journ.  Sei.  Arts,  (2e)  XVII.  p.  357.  1854. 

Syx.     Argyreus  obtusus  Girard,  1856. 

Rhinichthys  marmoratus  Agassiz,  Lake  Sup.  p.  354.    1850. 
Syx.     Argyreus  marmoratus  Girard,  1856. 

Bubalichthys  Urus  Agassiz,  Am.  Journ.  Sci.  Aits,  (2e)  XIX.  p.  194.    1855 

Ichthyobus  Rauchii  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XIX.  p.  197.    1855. 

Ptychostomus  aureolus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XIX.  p.  205. 

1855. 
Hylomyzon  nigricans  Agassiz,  Am.  Journ.  Sci.  Arts,  (2°)  XIX.  p.  207.  1855. 

Moxostoma  oblongum  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XIX.  p.  203. 
1855. 

Moxostoma  tenue  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XIX.  p.  203.     1855. 

ItlOXOStoma  Sucetta  Agassiz,  Am.  Journ.  Sci.  Arts,  (2e)  XIX.  p.  203.     1855. 

Catostomus  bostoniensis  Le Sueur,  Journ.  Philad.  Acad.  Nat.  Sci.  I.  p.  106 
1817. 

Catostomus  Fosterianus  Agassiz,  Lake  Sup.  p.  358.    1850. 
Catostomus  aurora  Agassiz,  Lake  Sup.  p.  360.    1850. 


From  the  Atlantic  Coast  of  North  America  and  the  West  Indies. 

Myxine  limosa  Girard,  Troc.  Fhilad.  Acad.  Nat.  Sci.  X.  p.  223.     1858. 

This  Myzont  is  very  abundant,  at  certain  seasons,  on  the  coast  of  Grand 
Menan.  It  has  neArer  been  compared,  as  far  as  we  are  aware,  with  Myxine 
glutinosa  LlNNJEU8,  and  as  we  are  doubtful  of  its  being  distinct,  specimens 
from  the  Old  World,  or  at  least  the  results  of  a  comparison,  would  be  very 
acceptable  to  the  Museum. 

Mustelus  Canis  PicKay,  Fishes  of  New  York,  p.  355.     1842. 

Acanthias  americanus  Storkr,  Synop.  Fishes  N.  A.  p.  254.    1S46. 
This  species  is  viviparous.     We  send  young  taken  from  the  mother. 

Raja  kevis  MlTCHlLL,  Am.  Month.  Mag.  II.  p.  327.     181 7. 

The  synonymy  of  the  genus  Raja  is  in  such  a  confused  state,  that  we  are 
not  certain  about  the  identification  of  a  single  species  found  on  our  coast. 

Cyclopterus  lumpus  Linn.sus,  Syst.  Nat  (IS  ed.)  I.  p  414.    1766. 

We  have  nol  been  able  to  compare  this  with  the  species  of  the  same  name 
on  the  European  coast,  and  therefore  cannot  answer  for  its  identity.  We 
should  be  happy  to  receive  specimens  from  Europe. 

Mursenoides  mucronatus  Gill,  Proc.  Philad.  Acad.  Nat.  Sci.  XIII.  App. 
p.  45.     1861. 

Syn.     (Junndlus  mucronatus  Cuv.  &  Yal.  1836. 
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Anarrhichas  vomerinus  Agassiz  ;  Storer,  Mem.  Am.  Acid.  (2*)  V.  p.  265. 
1855. 

Zoai'CCS  anguillaris  Storer,  Rep.  Fishes  of  Mass.  p.  66.     1839. 
Gasterosteus  biaculeatus  Mitchill,  Trans.  Lit.  Phil.  Soc.  N.  Y.  I.  p.  430. 

1615. 

The  specimens  included  under  this  name  are  undoubtedly  representatives 
of  Mitchill's  Gasterosteus  biaculeatus,  but  it  remains  to  be  proved  that  the 

G.  biaculeatus  of  Shaw,  and  Mitchill  are  identical.  There  are  two,  if  not 
three  species,  of  two-spined  Gaslerostei  inhabiting  the  Atlantic  coast  of 
North  America. 

Pygosteus  DeKayi  Brevoort;  Gill,  Proc.  Philad.  Acad.  Nat.  Sci.  XIIL 
App.  p.  45.     1861. 

Syn.     Gasterosteus  occidentalis  DeKay,   1842  (not  of  Cuv.  &  Yal.)  ; 
Gasterosteus  DeKayi  Agassiz,  1850. 

Cryptacanthodes  maculatus  Storer,  Pep.  Fishes  of  Mass.  p.  28.    1839. 

CottUS  grcenlandicus  Cur.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  IV.  p.  135.    1829. 
Stn.     A  canthocottus  grcenlandicus  Girard,  1850. 
We  doubt  the  distinction  of  Cotlus  variabilis  Ayres. 

CottUS  OCtodecimspillOSUS  Mitchill,  Trans.  Lit.  Phil.  Soc.  N.  Y.  I.  p.  380. 
1815. 

Syn.     Cottus  virginianus  Storer,  1839  ;   A  canthocottus  virginianus  Gi- 
rard,  1850. 

Hemitripterus  acadianus  Storer,  Mem.  Am.  Acad.  (2e)  V.  p.  83.    1855. 

Sebastes  norvegicus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  IV.  p.  240.     1829. 

PriODOtUS  palmipes  Storer,  Mem.  Am.  Acad.  (2e)  V.  p.  66.     1S55. 
?  Trigla  Carolina  Linnaeus. 

Ephippus  faber  Cuvier,  Regno  An.  II.  p.  190.     1829. 

Holacanthus  Ciliaris  LaCepede,  Hist.  Nat.  Poiss.  IV.  p.  367.     1S02. 

Chsetodon  striatus  Lnmjsus,  Svst.  Nat.  (10  ed.)  I.  p.  275.    1758. 

Mesoprion  chrysurus  Cuv.  &  Val.  Hist,  Nat.  Poiss.  (4°ed.)  II.  p  347.   1828. 

Mesoprion  uninotatus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  II.  p.  339.   1 S28. 

Diplectrum  fasciculare  IIolbrook,  Ichth.  s.  Car.  I.  p.  32.    1S55. 

Holocentrum  longipinne  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°ed.)  III.  p.  13S. 
1829. 

The  Holocentrus  soglio  BLOCn  is  a  distinct  species. 

Centropristes  nigricans  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  cd.)  III.  p.  28. 
1829. 

Centropristes  atrarius  IIolbrook,  Ichth.  S.  Car.  I.  p.  42.    1855. 


12  BULLETIN   OF   THE 

Centropristes  trifurcus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  III.  p.  32 

1829. 

Homoprion  xanthurus  Holbrook,  Ichth.  S.  Car.  I.  p.  170.    1855. 
? Perca  punctatus  Linnaeus,  17G6.    (Sic!!) 

Considerable  confusion  exists  in  regard  to  this  species.  We  send  it 
under  the  name  given  by  Dr.  Holbrook,  though  he  may  be  wrong  in  con- 
sidering it  as  identical  with  LaCepede's  Liostomus  xanthurus. 

Liostomus  obliquus  DeKay,  Fishes  of  N.  Y.  p.  69.     1842. 

Johnius  OCellatllS  Girard,  Ichth.  Mex.  Bound.  II.  p.  14.     1859. 
Syn.     Corvina  ocellata  Cuv.  &  Val.  1830. 

Otolithus  carolinensis  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  IX.  p.  351. 

1833. 
Otolithus  regalis  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  V.  p.  50.     1830. 

Pogonias  fasciatus  LaCepede,  Hist.  Nat.  Poiss.  III.  p.  138.     1802. 

Umbrina  albumus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  V.  p.  133.     1830. 

Umbrina  littoralis  Holbrook,  Ichth.  S.  Car.  I.  p.  142.     1855. 

Micropogon  undulatus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  V.  p.  163. 
1830. 

Larimus  fasciatus  Holbrook,  Ichth.  S.  Car.  I.  p.  153.     1855. 

Orthopristis  duplex  Girard,  Ichth.  Mex.  Bound.  II.  p.  15.     1859. 

Orthopristis  fulvomaculatus  Gill,  Proc.  Phihid.  Acad.  Nat.  Sci.XIII.  App. 
p.  32.     1861. 

Hsemylum  formosum  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  V.  p.  1 74.   1830. 
In  accordance  with  its  etymology,  the  name  Haimulon  is  changed  to 
Hcemylum,  as  stated  in  the  "  Nomenclator  Zoblogicus." 

Hsemylum  elegans  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  V.  p.  169.     1S30. 

Hasmylum  Arara  Poey,  Mem.  de  Cuba,  II.  p.  177.     1SG0. 

Diabasis  albus  Scudder,  MS.    Apr.  1862. 

Syn.     Ilccmulon  album  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  V.  p.  1 79, 

1830. 

Anarmostus  flavolineatus  Scudder,  MS.    Apr.  1862. 

Syn.  Diabasis  ficmolineatus  Desmarest,  Decade  Ichth.  p.  35,  1823; 
Ilamulon  hc.terodon  Cuv.  &  Val.  1820. 

Anarmostus  serratus  Scudder,  MS.    Apr.  1862. 

Syx.     ?  llamulon  serratus  Poky,  Mem.  de  Cuba,  II.  p.  181,  1860. 

Bathystoma  melanurum  Scudder,  MS.    Apr.  1862. 

Syn.     Prrca  mclanura  Linxjeus,  Syst.  Nat.  (10  ed.)  I.  p.  292,  1758 

Bathystoma  Jeniguarno  Scudder,  MS.    Apr.  1962. 

Syn.     Htimulon  Jeniguarno  Poey,  Mem.  do  Cuba,  II.  p.  1S3,  1860. 
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Bathystoma  chrysopterum  Scudder,  MS.    Apr.  i«r.2. 

Sv\.     llcemulon  chrysopteron  Cuv.  &  Val.  Hist.  Nat.  Poi»-<.  (1'  ed.)  V. 
p.  171),   1830. 

Ctenolabrus  Burgall  Ccv.  &  Val.  Hist.  Nat.  Poiss.  (4°  ed.)  XIII.  p.  172. 
1 8.J9. 
Btv.     Ctenolabrus  coeruleus  DkKay,  1842. 

Pleuronectes  maculatus  Mitchill,  Rep.  Fishes  of  N.  Y.  p.  9.    1814. 

Platessa  Oblonga  DeKay,  Fishes  of  N.  York,  p.  299.     1842. 

Platessa  plana  Storer,  Rep.  Fishes  of  Mass.  p.  140.     1839. 

Achirus  mollis  Cuvier,  Regno  An.  II.  p.  343.     1829. 

Scomber  vernalis  Mitchill,  Trans.  Lit.  Phil.  Soc.  N.  Y.  I.  p.  423.     1815. 

Peprilus  triacanthus  Storer,  Rep.  Fishes  of  Mass.  p.  60.     1839. 

Temnodon  Saltator  Cuvier,  Regne  An.  II.  p.  207.    1829. 

Atherina  notata  Mitchill,  Trans.  Lit.  Phil.  Soc.  N.  Y.  I.  p.  446.    1815. 

Ammodytes  americanus  DeKay,  Fishes  of  N.  York,  p.  317.     1842. 

Phycis  americanus  Storer,  Rep.  Fishes  of  Mass.  p.  138.     1839. 

Phycis  fllamentosus  Storer,  Mem.  Am.  Acad.  VI.  p.  367.     1859. 

Merluccius  albidus  DeKay,  Fishes  of  N.  York,  p.  280.     1842. 

MerlangUS  purpureus  Storer,  Rep.  Fishes  of  Mass.  p.  130.     1839. 

Morrhua  americana,  Storer,  Rep.  Fishes  of  Mass.  p.  120.     1839. 

Gadus  .ZEglennus  Lixvmub,  Syst.  Nat.  (10  ed.)  I.  p.  251.    1758. 

Clupea  elongata  LeSceur,  Journ.  Philad.  Acad.  Nat.  Sci.  I.  p.  234.     1818. 

Alausa  Menhaden  Storer,  Rep.  Fishes  of  Mass.  p.  117.     1839. 

Osmerus  Viridescens  LeSueur,  Journ.  Philad.  Acad.  Nat.   Sci.  I.  p.  230. 
1818. 

MallotUS  Villosus  Cuvier,  Regne  An.  II.  p.  306.     1829. 

Fundulus  pisculentus  Cuv.  &  Val.  Hist.  Nat  Poiss.  (4°  ed.)  XVIII.  p.  143. 

1846. 

Fundulus  heteroclitus  Cuvier,  Regne  An.  II.  p.  280.     1829. 

Stn.     Colitis  lieteroclita  Linn\eus,  1 706  ;    Fundulus  ccenicolus  Cuv.  & 
Val.  1846. 

Fundulus  spilotus  IIoLnRooK,  (MS.?)    isr>4. 

Syx.     Fundulus  (juttatus  Agabsiz,  MS.  1854  (female). 

Hydrargyra  majalis  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (49  ed.)  XVIII.  p.  155. 
1846. 

Syn.     Ilydrarrjyra  favula  Storer,  1839. 

Hydrargyra  similis  Baird  &  Girard,  Proe.  Philad.  Acad.  Nat.  Sci.  XL 
p.  389.     1853. 
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Zygonectes  chrysotus  Agassiz,  MS.    1861. 

Syx.     Fundulus  chrysotus  Agassiz;  Holbrook,  1853  (MS.?). 

Cyprinodon  variegatus  LaCepede,  Ilist.  Nat.  Poiss.  V.  p.  487.    1803. 

Poscilia  latipinna  Agassiz,  MS.     1858. 

Syx.    Mullinesia  latipinna  Le Sueur,  (male) ;   Paecilia  multilineata  Le- 
SuEUR,  (female,)  Journ.  Philad.  Acad.  Nat.  Sei.  II.  pp.  3,  4,  1821. 

Gambusia  Holbrookii   Girard,   Proc.  Philad.  Acad.  Nat.  Sei.  XI.  p.  61. 
1859. 
Syx.     Heterandria  Holbrookii  Agassiz,  1853. 

Girardinus  formosus  Girard,  Proc.  Philad.  Acad.  Nat.  Sei.  XI.  p.  62.    1859. 
Syx.     Heterandria  formosa  Agassiz,  1853. 

These  last  three  species  are  viviparous.     G.  formosus  is  the  smallest 
known  Vertebrate. 


From  the  Pacific  Coast  of  North  America. 

Triads  semifaseiata  Girard,  Proc.  Philad.  Acad.  Nat.  Sei.  VII.  p.  196.  1854. 
Syx.     Mustelus  Felis  Ayres,  1854. 

Triads  Kenlei  Putnam. 

Syx.  Isoplagwdon  sp.  Gill,  1862;  lihinotriacis  Henlci  Gilj.  Troc. 
Philad.  Acad.  Xat.  Sei.  XIV.  p.  486,  1862. 

The  characters  given  by  Mr.  Gill  to  the  genus  lihinotriacis  are.  in  our 
estimation,  only  of  specific  value.  Mr.  Gill's  specimen  being  immature 
probably  accounts  for  the  apparent  difference  between  the  teeth  of  this 
species  and  those  of  T.  semifaseiata,  for  in  our  numerous  examinations  we 
Lave  found  teeth  on  both  jaws  having  two  distinct  notches  on  each  side  of 
the  central  point,  although  these  five-lobed  teeth  are  more  numerous  in  the 
lower  than  in  the  upper  jaw.     T.  Henlci  differs  principally  from  T.  semi- 

iciata  in  its  longer,  flattened,  and  pointed  snout;  in  its  scales  not  being 
so  strongly  tri-lobed,  and  in  the  color,  which  is  of  a  uniform  brownish  gray 
above,  becoming  lighter  below.  In  young  individuals  the  color  is  redder 
above  and  white  below.  In  all  specimens  the  two  dorsals  and  the  caudal 
arc  tipped  with  black.     T.  Hcnhi  is  more  slender  than  T.  semifaseiata,  but 

attains  about  the  same  length. 

■ 

Acailthias  Suckleyi  GIRARD,  Proc.  PhtUd  Acad.  Nat.  Sei.  VII.  p.  196.    1S54. 

Poridltliys  notatus  Gikahd,  Proc.  Philad.  Acad.  Nat.  Sei.  VII.  p.  141.     1854. 

LeptoCOttUS  armatUS  Gikakd,    Proc.  Philad.  Acad.  Nat.  Sei.  VII.  p.  131. 
1854. 
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Scorpcenichthys  marmoratus  Girard,  Proc  Philad.  Acad.  Nat.  Sri.  vn. 

p.  131.     1834. 

AmblopliteS  interruptus  Girard,  Proc.  Philad.  Acad.  Nat.  Sci.  VII.  p.  129. 
1854. 

GenyonemilS  lineatus  Gill,  Proc  Philad.  Acad.  Nat  Sci.  XIII.  p.  87.    1SC1. 
Syx.     Leiostomus  lineatus  Ayreb,  1855. 

Embiotoca  Jacksoni  Agassiz,  Am.  Journ.  Sci.  Arts,  (2*)  XVI.  p.  387.    1853. 
Syx.     Holconotus  fuliginosus  Gibboxs,   1854  ;    Embiotoca  Cassidyi  Gi- 
rard,  1854  ;  Embiotoca  Webln  Girard,  1855. 

Hypsurus  Caryi  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.  VIII.  p.  133.    1861. 
Syx.     Embiotoca  Caryi  Agassiz,  1853  ;  Holconotus  Gibbonsii  Cal.  Acad. 
Nat.  Sci.  1854. 

Taeniotoca  lateralis  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.  VIII.  p.  133. 
1861. 

Syx.  Embiotoca  lateralis  Agassiz,  1854  ;  Holconotus  Agassizi  Gibbons, 
1854  ;  Embiotoca  lineata  Girard,  1854  ;  Embiotoca  ornala  Girard,  1855; 
Embiotoca  perspicabilis  Girard,  1855;  Damalichthys  lateralis  Gill,  1862. 

This  species  is,  without  doubt,  congeneric  with  Ditrkma  of  the  "Fauna 
Japonica." 

Damalichthys  Vacca  Girard,  Proc.  Philad.  Acad.  Nat.  Sci.  VII.  p.  321. 
1855. 

Cymatogaster  aggregatus  Gibboxs,  Proc.  Cal.  Acad.  Nat.  Sci.    May  18, 
1854. 

Syn.  Micrometrus  aggregatus  Gibbons,  1854  ;  Holconotus  rhodolerus 
Girard,  1854  (not  of  Agassiz)  ;  Metrogaster  lineolatus  AGASSIZ,  MS. 

Micrometrus  minimus  Gibbons,  Troc  Cal.  Acad.  Nat.  Sci.   May  30, 1854. 

Syx.      Cymatogaster  minimus   Gibbons,   1854  ;    Holconotus    Trotcbridgii 

Girard,  1854  ;  Abeona  Troicbridgii  Girard,  1855  ;  Abcona  minima  Gill, 

18G2. 

Rhacochilus  toxotes  Agassiz,  Am.  Joan.  Sci.  Arts,  (2")  XVII.  p.  367.  1854. 
Syx.     Pachylabrus  variegatus  Gibboxs,  1854. 

Amphistichus  argenteus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2')  XVIL  p.  367. 
1854. 

Syx.  Mytilophagus  fascial  us  Gibboxs,  1854  ;  Amphistichus  similis  Gi- 
rard, 1854. 

Holconotus  rhodoterus  Agassiz,  Am.  Journ.  Sci.  Arts,  (2f)  XVIL  p.  368. 
1854  (not  of  GlRABD). 

Syx.  Cymatogaster  Larlinsii  Gibbons,  1854;  ?  Cymatogaster  ellipticvs 
Gibboxs,  1854;  Amphistichus  Hermanni  Girard,  1854;  Ennichthys  Her- 
manni  Girard,  1855. 
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Hyperprosopon  argenteum  Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.  May  18, 
1854- 

Syx.  Holconotus  megalops  Girard,  1854  ;  Ennichthys  megalops  Girard, 
1855;  Bramopsis  Mento  Agassiz,  MS. 

Hyperprosopon  arcuatum  Gibbons,  Proc.  Cal.  Acad.  Nat  Sci.  May  30, 
1854. 

Syx.  Hyperprosopon  argenteum  var.  punctatum  Gibboxs,  1854  ;  Hyper- 
prosopon Agassizi  Gill,  1862. 

For  a  full  revision  of  the  Synonymy  of  the  Holconoti,  see  Notes  on  the 
Described  Species  of  Holconoti  found  on  the  Western  Coast  of  North  Amer- 
ica, by  A.  Agassiz,  in  the  Proc.  Boston  Soc.  Nat.  Hist.  Vol.  VIII. 
p.  122.     1861. 

Platichthys  rugOSUS  Girard,  Proc.Philad.  Acad.  Nat.  Sci.  VII.  p.  139.  1854. 
We  send  both  natural  and  reversed  specimens  of  this  species. 


From  the  East  Indies. 

Pegasus  natans  Linn-sjus,  Syst.  Nat.  (12  ed.)  I.  p.  418.    1766. 
Scatophagus  Argus  Cuv.  &  Val.  Hist.  Nat.  Poiss.  VII.  p.  103.     1831 


From  Europe. 

Trachinus  Vipera  Cuv.  &  Val.  Hist.  Nat.  Poiss.  (4°  cd.)  III.  p.  189.     1829. 
Agonus  cataphractus  Bloch,  Syst.  Ichth.  ed.  Schx.  p.  104.    1801. 
Tinea  vulgaris  Cuvier,  Ptbgne  An.  II.  p.  193.    1817. 
Gobio  fluviatilis  Agassiz,  Mem.  Soc.  Ncuch.  I.  p.  36.     1S34. 
Leuciscus  rodens  Agassiz,  Mem.  Soc.  Ncuch.  I.  p.  39.     1834. 
Leuciscus  prasinus  Agassiz,  Mem.  Soc.  Neuch.  I.  p.  46.     1834. 

Published,  April  28,  1863. 
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No.  2.  —  List  of  the  Echinoderms  sent  to  different  Institutions  in 
Exchange  for  other  Specimens,  with  Annotations.  By  A. 
Agassiz.* 

Phyllacanthus  Bn.  Trod,  (emend).  —  Leiocidaris  Desor,  Synop. 

Phyllacanthus  imperialis  Br. 

Under  the  name  of  Cidaris  imperialis  two  very  distinct  species  have 
been  confounded,  one  of  which  (Ph.  fustigerus  A.  Ag.)  is  found  in  New  Hol- 
land and  the  East  India  Islands,  while  the  other  species  (Ph.  imperialis),  of 
which  a  good  ligure  is  given  by  Seba,  is  found  at  Zanzibar  and  Mozambique. 

Cidaris  Kleix,  Disp.  Nat.  Echin.  (emend.). 

This  genus  is  here  limited  in  such  a  way  as  to  include  only  the  following 
and  allied  species:; — 

Cidaris  Thouarsii  Val.  Ag.  Cat.  Rais. —  Panama. 
Cidaris  tribuloides  Lamk.  An.  s.  Vert.  —  Red  Sea. 
Cidaris  annulata  Gray,  Proc.  Zool.  Soc.     1855.  —  Florida. 
Cidaris  baculosa  Lamk.  An.  s.  Vert,  (non  Mich.).  —  Red  Sea. 

A  good  figure  of  this  species  is  given  by  Savigny,  Descrip.  Egypt.  Zool., 
PI.  7,  fig.  1,  which  is  very  different  from  the  figure  given  by  Michelin,  Mag. 
Zool.,  IV.,  PI.  8.  The  last  is  a  Prionocidaris,  and  probably  the  C.  pistil* 
laris  Lamk. 

Gymnocidaris  A.  Ag. 

Gynmocidaris  metularia  A.  Ag. 

Syx.     Cidaris  metularia  Lamk.  An.  s.  Vert.  —  Zanzibar. 

Gymnocidaris  minor  A.  Ag. 

This  species,  which  is  found  at  the  Sandwich  and  Kingsmills  Islands, 
differs  from  the  G.  metularia  in  the  proportions  of  the  ovarian  and  ocular 
plates.  The  genital  plates  are  much  smaller  than  in  the  C.  metularia,  in 
which  they  cover  nearly  the  whole  of  the  abactinal  system. 

Orthocidaris  Ao. 
Orthocidaris  hystrix  Ao. 

Syx.     Cidaris  hystrix  Lamk.  An.  s.  Vert.  —  Nice. 

Orthocidaris  affinis  Ag. 

Syn.  Cidaris  affinis  Phil.  Wieg.  Archiv.,  1845;  Cidaris  Stokcsi  Ag. 
Cat.  Rais.  —  Mediterranean. 

To  this  genus  belongs  also  Cidaris  papillata  Flem. 

*  Descriptions  of  the  new  genera  based  upon  species  already  known  may  be 
found  in  the  "Illustrated  Catalogue  of  the  Museum." — L.  Agassiz. 
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Temnocidaris  A.  Ac. 
Unlike  the  other  genera  allied  to  CidarLs,  the  abactinal  system  of  this 
genus  is  deeply  notched  in  the  angles  of  the  interambulaeral  plates. 

Temnocidaris  canaliculata  A.  Ag. 

The  spines  of  this  species  resemble  those  of  OrOiocidaris  hystrix ;  they  are 
very  short,  hardly  equal  in  length  to  the  diameter  of  the  test.  Coronal 
plates  high,  tubercles  with  a  large  scrobicular  circle  sunk  below  the  level 
of  the  miliaries.  —  Caroline  Islands. 

Prionocidaris  A.  Ag. 

Prionocidaris  pistillaris  A.  Ag. 

Syn.     Cidar is  pistillaris  Lamk.  An.  s.  Vert.  —  Zanzibar. 

Stephanocidaris  A.  Ag. 

Stephanocidaris  tubaria  A.  Ag. 

Syn.     Cidaris  tubaria  Lamk.  An.  s.  Vert.  —  New  Holland. 

Chondrocidaris  A.  Ag. 
The  whole  test,  with  the  exception  of  the  scrobicular  circle,  covered  with 
very  small,  closely-packed  granules,   supporting  minute  spines.      Spines 
resembling  those  of  the  genus  llhabdocidaris.     Median  ambulacral  area 
convex. 

Chondrocidaris  gigantea  A.  Ag. 

The  scrobicular  circle  is  small,  not  occupying  more  than  half  the  length 
of  the  plate.  Plates  of  actinal  system  covered  with  long,  narrow  spines. 
Median  ambulacral  space  containing  eight  rows  of  small  tubercles,  of  uni- 
form size.  The  primary  spines  are  large,  with  a  tendency  of  the  angles 
of  the  grooves  to  run  into  thin,  sharp  lamellae,  and  spread,  fan-shaped,  at 
the  extremity.  —  Sandwich  Islands. 

Goniocidaris  Ag.  Cat.  Rais. 
Goniocidaris  geranioides  Ag.  Cat.  Rais.  —  Hobart  Town. 

Astropyga  Gray,  Ann.  Phil     1828. 

Astropyga  radiata  Gray,  Ann.  Phil.  1828. —  Zanzibar. 
Syx.     Astropyga  MossambicaVv.T.  Seeig.  v.  Moss. 

Garelia  Gray,  Proc.  Zoiil.  S.  Lond.  1855.  —  Saviynya  Des.  Syn. 

Garelia  subularis  A.  Ag. 

Syn.  Astropyga  subularis  Ag.  Cat.  Rais. ;  Echiuothrix  subularis  Pet. 
Seeig.  v.  Messambique  ;  Savignya  subularis  Des. —  Red  Sea. 

Garelia  cincta  A.  Ag. 

Intorambulacral  space  with  six  vertical  rows  of  large  tubercles,  four  ver- 
tical rows  of  small  tubercles  in  ambulacral  space,  which  increases  regularly 
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in  width  towards  tlic  abactinal  region,  where  it  is  slightly  petaloid.  Porif- 
erous zone  broad.  Spines  of  interambulacra  equalling  in  length  two  thirds 
of  the  diameter  of  the  test;  polar  diameter  depressed.  This  ipeciefl  may 
be  the  Echinothrix  turcarum  of  Peters,  whieh  is  undoubtedly  a  G'urelia,  and 
not  an  Echinothrix.  —  Kingsmills  and  Sandwich  Islands. 

Echinothrix  Pet.  Seeig.  v.  Moss,  (emend.).  —  Saviynya  Dks.  Syn. 

This  genus  has  been  restricted  in  such  a  manner,  that  the  species,  such 
as  Diadema  subulare  Ac,  D.  turcarum  RuMPn.,  placed  by  Peters  in  this 
genus,  have  been  removed  to  the  genus  Garelia  of  Gray,  containing  species 
which  can  at  once  be  distinguished  from  Echinothrix  by  their  short  and 
longitudinally  striated  spines,  while  the  genus  Echinothrix,  as  limited  here, 
contains  species  having  broad  ambulacra,  and  spines  resembling  those  of 
Diadema. 

Echinothrix  annellata  Pet.  Seeig.  v.  Moss.  —Zanzibar. 

Echinothrix  aperta  A.  Ag. 

Eight  rows  of  large  tubercles  in  interambulacral  space ;  bare  space  of 
interambulacrum  extending  below  the  equatorial  line  of  test.  Anal  mem- 
brane very  large ;  genital  and  ocular  plates  small ;  anal  plates  very  small, 
disconnected.  The  spines  vary  much  in  color ;  in  some  specimens  they 
are  yellowish,  in  others  perfectly  black,  in  others  whitish  mixed  with  black. 
—  Society  Islands. 

Echinothrix  scutata  A.  Ao. 

Ambulacra  more  pointed  towards  the  abactinal  region  than  in  the  preced- 
ing species.  Spines  shorter  and  more  slender  in  proportion  to  the  test.  Can 
at  once  be  distinguished  by  the  large  size  of  the  genital  and  ocular  plates, 
and  the  coating  of  prominent  plates  over  the  greater  part  of  the  anal  mem- 
brane, which  is  quite  small.  One  row  of  small  tubercles  extending  along 
the  poriferous  zone  in  interambulacral  space.  —  Sandwich  Islands. 

Diadema  Gray,  Ann.  Phil.     1828. 

Diadema  antillarum  Phil.  "Wieg.  Archiv.     1845.  —  Florida. 

Syn.  Cidar'is  diadema  Lamk.  An.  s.  Vert,  (non  Diadema  turcarum 
Rumpii.). 

Diadema  Savignyii  Mich.  Gue'r.  Mag.  Zool.  1845;   Ao.  Cat.  Rais.  1847.  — 
Zanzibar. 

Diadema  paucispinum  A.  Ao. 

Outline,  when  seen  from  above,  pentagonal ;  ambulacra  very  prominent, 
large  openings  for  suckers,  poriferous  zone  narrow  near  aetinostome.  Cuts 
of  actinal  system  deep.  Interambulacral  tubercles  arranged  in  six  rows, 
four  large  and  two  small  median  rows  ;  high  coronal  plates,  which  gives  this 
species  the  appearance  of  being  but  sparingly  covered  with  spines ;  spines 
stout,  equalling  in  length  diameter  of  test.  —  Sandwich  Islands. 
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Diadema  mexicanum  A.  Ag. 

Abactinal  system  much  smaller  in  proportion  to  actinal  than  in  any  other 
species  of  the  genus.  Spines  exceedingly  long,  equalling  in  length  twice 
the  diameter  of  test,  moderately  stout.  Outline  of  spherosome  perfectly 
circular,  regularly  arched  in  profile.  Cuts  of  actinal  system  slight.  The 
large  tubercles  extend  almost  to  abactinal  system.  —  Acapulco. 

Diadema  globulosum  A.  Ag. 

This  is  a  small  species,  perfectly  globular,  with  only  four  rows  of  large  tu- 
bercles in  interambulacrum ;  abactinal  system  depressed.  Remarkable  for 
the  great  length  and  extreme  slenderness  of  the  spines ;  they  are  at  least 
three  times  the  diameter  of  test ;  actinal  portion  of  test  very  convex.  — 
Kingsmills  and  Society  Islands. 

Echinocidaris  Desml.  Etud.  Echin.  (emend.).  — Agarites  Ag.  Cat.  Rais. 

Echinocidaris  punctulata  Desml.  Etud.  Echin. 

Syn.  Echinocidaris  {Agarites)  punctulata  Ag.  Cat.  Rais.  —  Charleston, 
South  Carolina. 

Echinocidaris  Davisii  Ag. 

Differs  from  the  South  Carolina  species  in  having  a  greater  number  of 
tubercles  closely  packed  together.  Spines  quite  short,  granulation  round 
the  primary  tubercles  very  prominent.  Color  of  test  and  spines  dark  vio- 
let, almost  black.  Tubercles  very  crowded  in  ambulacral  space. — Naushon, 
Massachusetts,  south  of  Cape  Cod. 

Echinocidaris  incisa  A.  Ag. 

Abactinal  system  very  prominent,  sutures  between  the  plates  well  marked ; 
tubercles  large,  spines  short,  stout,  color  yellowish-brown.  —  Guayamas, 
Panama. 

Arbacia  Gray  (non  Ag.).  —  Tetrapygus  Ag.  Cat.  Rais. 

Arbacia  nigra  Gray. 

Syn.     Echinocidaris  (Tetrapygus)  nigra  Ag.  Cat.  Rais.  —  Mejillones. 

Arbacia  sequituberculata  Gray. 

Syn.   Echinocidaris  (Tetrapygus)  ccquituberculata  Ag.  Cat.  Rais.  —  Fayal. 

Echinostrephus  A.  Ag. 

Small  sea-urchins  with  tubercles  resembling  those  of  Hohpneustes  in 
their  arrangement,  with  narrow  poriferous  zones,  pores  arranged  in  arcs. 
•Abactinal  system  raised  above  level  of  abactinal  part  of  test.  Large  geni- 
tal plates  occupying  nearly  the  whole  of  this  system.  Actinal  system  large, 
circular,  no  indentations.  Spines  long,  slender,  longitudinally  striated. 
Test  convex  near  actinal  portion,  flattened  above,  the  greatest  diameter 
being  nearer  the  abactinal  pole.  Auricles  of  medium  size,  with  a  large 
opening  and  no  connecting  ridge.     Teeth  provided  with  transverse  arc. 
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Echinostrephus  aciculatus  A.  Ao. 

Tubercles  of  ambulacra]  and  interambulacral  space  of  the  same  size. 
Spines  long,  equalling  diameter  of  test.  Anal  system  small,  pores  arranged 
in  arcs  of  four  pairs.  —  Kingsmills  and  Sandwich  Islands. 

Heterocentrotus  Br.  Prod,  (emend.) 

Heterocentrotus  mammillatus  Br.  Prod. 

Syn.  Heterocentrotus  carinatus  Br.  Prod. ;  H.  Postellm  Br.;  Acrocla- 
dia mammillata  Ag.  Cat.  Kais. ;  A.  hastifera  Ag.  Cat.  Rais. —  Sandwich 
Islands. 

Acrocladia  Ao.  (emend.) 

Acrocladia  trigonaria  Ao.  Cat.  Rais.  — Kingsmills  Islands. 

Acrocladia  cuspidata  A.  Ao. 

Syn.     Acrocladia  trigonaria  Mich.  Faune  de  Maurice  (non  Ag.) 

Circular  outline  of  test,  uniform  size  of  tubercles,  distinctness  of  ocular 
and  genital  plates,  distinguish  this  species.  Spines  triangular,  rather  short, 
tapering  rapidly.  —  Mauritius. 

Podophora  Ao.  Cat.  Rais.  (emend.). 
Podophora  atrata  Ao.  Cat.  Rais.  —  Mauritius. 

Podophora  Quoyi  A.  Ao. 

Syn.     Echinometra  Quoyi  Bl.  non  P.  Quoyi  Ag.  —  Sandwich  Islands. 

Colobocentrotus  Leskei  Br.  belongs  to  a  different  genus.  Podophora  has, 
therefore,  been  retained  for  the  preceding  species,  although  Brandt  included 
the  P.  atrata  in  his  genus  Colobocentrotus.    (See  Cat.  Echin.  N.  P.  Ex.  Ex.) 

Echinometra  Bretn. 

Echinometra  Michelini  Des.,  Ag.  Cat.  Rais. — Florida. 

It  is  with  some  doubt  that  the  common  Echinometra  of  Florida  is  referred 
to  this  species. 

Echinometra  Oblonga  Bl.  Diet.  Sc.  Nat.  —  Sandwich  Islands. 

Echinometra  acufera  Bl.  Diet.  Sc.  Nat.  —  Zanzibar. 

Echinometra  lucunter  Lamk. 

Echinometra  Mathaii  Ag.  Cat.  Rais.  p.  p.  (non  Bl.)  —  Sandwich,  Society, 
and  Kingsmills  Islands. 

Echinometra  VanBrunti  A.  Ao. 

Remarkable  for  its  flatness,  the  height  of  its  tubercles,  and  the  narrowness 
of  the  poriferous  zone.  Spines  long  and  slender,  of  uniform  size,  color  dark 
violet.  —  Acapulco. 

Echinometra  rupicola  A.  Ao. 

Closely  allied  to  E.  VanBrunti ;  differs  from  it  by  the  smaller  number 
of  tubercles,  the  great  difference  in  size  between  the  ambulacral  and  inter- 
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ambulacral  tubercles,  large  ocular  and  genital  plates,  smaller  spines,  and 
broad  poriferous  zone.  —  Panama. 

Echinometra  microtuberculata  A.  Ao. 

Can  easily  be  distinguished  from  E.  lucunter,  to  which  it  is  closely  allied, 
by  the  great  height  of  the  polar  diameter,  the  large  number  and  uniform 
size  of  the  small  tubercles,  the  arched  test,  and  short,  stout  spines.  Color 
light  green.  —  Sandwich  and  Kingsmills  Islands. 

Echinometra  viridis  A.  Ao. 

The  genital  plates  are  greatly  developed,  smooth,  occupying  nearly  the 
whole  of  the  abactinal  area.  Tubercles  very  prominent.  Spines  short, 
stout.     Color  generally  light  green.  —  Florida. 

Echinometra  plana  A.  Ag. 

Flat  species  with  a  circular  outline ;  abactinal  region  less  covered  with 
spines  than  rest  of  test.  Spines  long,  sharp,  equalling  in  length  the  diam- 
eter of  test.     Tubercles  distant,  not  numerous.  —  Hayti. 

Parasalenia  A.  Ao. 

Resembles  Salenia  in  having  the  abactinal  system  raised.  There  are 
only  four  anal  plates,  as  in  Echinocidaris,  otherwise  resembles  Echinometra. 
The  genital  and  ocular  plates  are  smooth.  Pores  in  pairs,  forming  an  irreg- 
ular vertical  line. 

Parasalenia  gratiosa  A.  Ao. 

Outline  elliptical.  Tubercles  arranged  in  two  vertical  rows  in  ambula- 
cral and  interambulacral  spaces.  Spines  moderately  long,  tapering  grad- 
ually. Tubercles  of  ambulacra  closely  crowded ;  miliaries  small,  not  nu- 
merous. —  Kingsmills  and  Society  Islands. 

Heliocidaris  Desml.  (emend). 
Heliocidaris  variolaris  Desml.  Etud.  Echin.  —  Zanzibar. 

Toxocidaris  A.  Ao. 
Toxceidaris  Delalandi  A.  Ac 

Syn.     Heliocidaris  Delalandi  Ag.  Cat  Rais.  — Port  Jackson. 

Toxocidaris  mexicana  A.  Ao. 

SYN,     Heliocidaris  mexicana  Ag.  Cat  Rais.  —  Acapulco. 

Toxocidaris  franciscana  A.  Ao. 

This  species  grows  to  a  very  large  size.  High  coronal  plates,  large  open- 
ings for  suckers.  Pores  arranged  in  arcs  of  nine  pairs.  Two  very  promi- 
nent rows  oe  largo  tubercles  in  interambulacral  space.  The  large  tuber- 
cles of  ambulacra  of  same  size  as  secondary  of  interambulacra.  Spines  long, 
tapering  gradually,  equalling  in  length  two  thirds  the  diameter  of  test.  — 
San  Francisco. 
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Toxopneustes  Aa.  Cat.  Rais.  (emend.). 

Toxopneustes  drobachiensis  Ao.  Cat.  Rais. 

Syn.  E.  drobachiensis  Mull.  Zool.  Dan.  ;  E.  chlorocentrotus  Br.  Prod.; 
E.  granularis  Say,  Journ.  Phil.  Ac.  v.  182;  E.  granulatus  Gould,  Invert. 
Mass. ;  E.  neglectus  Lamk.  An.  s.  Vert.  —  Massachusetts  Bay,  Grand  Me- 
nan,  Puget  Sound. 

Toxopneustes  lividus  Ao.  Cat.  Rais.  —  Fayal. 

Loxechinus  Des.  Synops.  Echin.  Foss. 

Loxechinus  albus  Des.  Synops. 

Syn.     E.  albus  Mol.  ;  Ag.  Cat.  Rais.  —  Mejillones. 

Loxechinus  purpuratus  A.  Ao. 

Syn.  E.  purpuratus  Stimps.  Crust.  Echin.  Pacif.  Sh.  N.  A.  —  San 
Francisco. 

Psammechinus  Ao.  Cat.  Rais.  (emend.). 

Psammechinus  miliaris  Ao.  Cat.  Rais. — Norway. 

Psammechinus  microtuberculatus  Ag.  Cat.  Rais. —  Mediterranean. 

Psammechinus  chloroticus  A.  Ao. 

Syn.  Heliocidaris  chloroticus  Ag.  Cat.  Rais. ;  Psammechinus  asleroidcs 
Gir.  Proc.  Bost.  Soc.  —  New  Zealand. 

Echinus  L.  (Des.  emend.) 

Echinus  esculentus  L. 

Syn.     Echinus  sphaira  Mull.  Zool.  Dan.  —  Norway. 

Echinus  melo  Lamk.  An.  s.  Vert.  —  Nice. 

Echinus  Flemingii  Ball,  Forb.  Brit.  Starfishes.  —  Great  Britain. 

Sphserechinus  Des.  Synops.  Echin.  Foss. 

Sphaerec^inus  brevispinosus  Des.  Synops. 

Syn.     Echinus  brevispinosus  Risso,  Hist.  Nat.  Eur.  Mer.  —  Nice. 

Sphserechinus  granularis  A.  Ao. 

Syn.     Echinus  granularis  Lamk.  An.  s.  Vert.  —  Fayal. 

Temnopleurus  Ao.  Cat.  Rais. 

Temnopleurus  toreumaticus  Ao.  Cat.  Rais.  —  East  India. 

Temnopleurus  Reevesii  A.  Ao. 

Syn.    Toreumatica  Reevesii  Gray,  Proc.  Zool.  Soc.  1855.  —  Hong-Kong. 

Toreumatica  Gray. 
Toreumatica  COncava  Gray,  Proc.  Zool.  Soc.   1855.  —Hong-Kong. 

Salmacis  Ao.  Cat.  Rais. 
Salmacis  bicolor  Ao.  Cut.  Rais. —  Zanzibar. 
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Melobosis  Gib.  Proc.  Bost.  Soc.  Nat.  Hist.     1850. 

Melobosis  rarispinus  A.  Ao. 

Syn.     Salmacis  rarispinus  Ag.  Cat.  Rais.  —  East  India. 

Lytechinus  Ag.  —  Psammechinus  Ao.  p.  p. 

Lytechinus  carolinus  Ao. 

Syn.  Echinus  variegatus  Rav.  (non  Lamk.),  Cat.  Echin.  So.  Car.  — ■ 
South  Carolina,  Georgia,  and  Florida. 

Lytechinus  variegatus  A.  Ao. 

Syn.  Echinus  variegatus  Lamk.  (non  Rav.)  ;  Psammechinus  variegatus 
Ag.  Cat.  Rais.  —  Cienfuegos,  Hayti. 

Lytechinus  atlanticus  A.  Ao. 

Readily  distinguished  from  the  South  Carolina  species  by  the  large  num- 
ber of  tubercles  in  each  vertical  row,  and  from  the  L.  variegatus  by  the 
smaller  size  of  its  spines.  —  Bermudas. 

Boletia  Ag.  Cat.  Rais.  —  Hemiechinus  Gir.  Proc.  Bost.  Soc.  N.  H.  1850. 

Boletia  granulata  A.  Ag. 

Remarkable  for  its  comparatively  long  spines.  Tubercles  uniform  in 
size,  very  closely  crowded  together.  —  Sandwich  Islands. 

Boletia  rosea  A.  Ag. 

Spines  exceedingly  short  and  stout ;  the  exterior  row  of  tubercles  in  am- 
bulacral  and  interambulacral  space  of  greater  size.  —  Acapulco. 

Tripneustes  Ao.  Cat.  Rais.  (emend.) 
Tripneustes  ventricosus  Ao.  Cat.  Rais.  —  Florida. 

Syn.  Heliechinus  Gouldii  Gir.  Proc.  Bost  Soc.  Nat.  Hist.  1850. 
The  genus  is  here  limited  to  species  in  which  the  median  ambulacral  and 
interambulacral  space  is  covered  with  tubercles.  There  is  in  the  collection 
of  the  Smithsonian  a  species  from  Guayamas,  T.  depressus  A.  Ag.,  closely 
allied  to  T.  ventricosus,  which  differs  from  it  in  the  flatness  of  the  test,  the 
large  and  uniform  size  of  the  tubercles,  and  the  stoutness  of  its  spines. 

Hipponoe  Gray,  1841  ;   Proc.  Zool.  Soc.  1855. 

Hipponoe  sardica  Gray,  Troc.  Zool.  Soc.     1855. 

Syn.     Tripneustes  sardicus  Ag.  Cat.  Rais.  —  Zanzibar. 

Hipponoe  violacea  A.  Ao. 

Tubercles  small,  numerous,  of  uniform  size  ;  abactinal  portion  of  test  reg- 
ularly arched.  Spines  short,  slender ;  color  of  test  dark  violet.  —  Sand- 
wich and  Kingsmills  Islands. 

Hipponoe  nigricans  A.  Ag. 

Row  of  large  tubercles  in  interambulacral  space  near  the  oral  area 
other  tubercles  small.     Ambulacral  zone  broad  near  abactinal  region,  with 
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double  concave  outline  near  the  middle  of  test.    Color  of  test  black  ;  spines 
of  same  color  mixed  with  spines  of  straw-color.  —  Society  Islands. 

Echinoneus  Van  Piiel. 
Echinoncus  elegans  Des.  Monog.  del  GaleVites.  —  Hayti. 

Echinocyamus  Van  PnEL. 
Echinocyamus  angulosus  Leske,  Addimcnt  ad  Klein.  Ech.  —  Norway. 

Fibularia  Lamk. 
Fibular ia  volva  Ao.  Cat.  Rais.  —  Red  Sea. 

Clypeaster  Lamk.  (emend.).  —  Echinanthus  Gray  (non  Des.). 
Clypeaster  rosaceus  Lamk.  An.  s.  Vert.  —  Florida. 

Stolonoclypus  Ao. 

Stolonoclypus  placunarius  Ag. 

Syn.     Clypeaster  placunarius  Lamk.  An.  s.  Vert.  —  Red  Sea. 

Stolonoclypus  prostratus  Ao. 

Syn.     Clypeaster  prostratus  Rav.  Cat.  Echin.  So.  Car.  —  Florida. 

Stolonoclypus  rotundus  A.  Ao. 

Closely  allied  to  S.  prostratus,  from  which  it  differs  by  its  almost  circular 
outline,  its  thin  edge,  the  great  size  of  the  ambulacral  rosette,  and  width 
of  the  ambulacral  system.  —  Acapulco. 

Rhaphidoclypus  A.  Ag. 

Rhaphidoclypus  scutiformis  A.  Ao. 

Syn.     Clypeaster  scutiformis  Lamk.  An.  s.  Vert.  —  Red  Sea. 

Rhaphidoclypus  microtuberculatus  A.  Ao. 

Differs  from  It.  scutiformis  by  its  elongated  ambulacral  rosette,  and  tho 
great  number  and  small  size  of  the  closely  crowded  tubercles.  —  Kingsmills 
Islands. 

Rumphia  Des.  Synop.  Echin.  Foss.  —  Polyaster  Mien.  Guer.  Rev.  de 
Zool.  1859.  — Michelinia  Duj.  et  Hufe,  Ech>n. 

Rumphia  Lesueuri  A.  Ao. 

Syn.  Laganum  Lesueuri  Ag.  Cat.  Rais. ;  Polyaster  elegans  Mien.  Gutfr. 
Rev.  de  Zool. ;  Michelinia  elegans  Duj.  et  IIupe. 

This  species  is  mentioned  by  Professor  Agassiz  as  coming  /rem  Guade- 
loupe ;  this  is  probably  a  mistake.  There  are  no  specimens  of  his  L.  Le- 
sueuri in  the  Museum,  and  the  present  species  is  identified  with  the  figures 
in  his  Monog.  des  Scutelles.  It  is  undoubtedly  the  Polyaster  elegans  ol 
Miehelin.  —  Hong-Kong. 
4 
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Laganum  Kl.  Nat.  Disp.  Echin. 
Tjaganum  depressum  Less.,  Ag.  Cat.  Rais. 

Syn.      Laganum  attenualum  Ag.  ;    Laganum  pentagonum   Ag.  MS.  — 
Kingsmills  Islands. 

Echinarachnius  Van  Phels. 

Echinarachnius  parma  Gray,  An.  Phil.    1825. 

Syn.     Echinarachnius  atlanticus  Gray  ;  Ag.  Cat.  Rais.  —  New  England, 
Grand  Menan. 

Dendraster  Ag.  Cat.  Rais. 

Dendraster  excentricus  Ag.  Cat.  Rais.  —  San  Francisco. 

Echinodiscus  Breyn.  (Gray,  non  Desor),  Brit.  Mus.  Cat.  (emend.).* 

"Rchinodiscus  biforus  Gray,  Cat.  Brit.  Mus. 

Syn.    Lobophora  bifora  Ag.  Cat.  Rais.  —  Madagascar. 

Lobophora  Ag.  Cat.  Rais.  (emend.). 
Lobophora  bifissa  Ag.  Cat.  Rais. — Zanzibar. 

Echinoglycus  Van  Phels.  (Gray),  Brit.  Mus.  Cat.  (emend.). 

Echinoglycus  Stokesi  Grvt,  Cat.  Brit.  Mus. 
Syn.    Lobophora  Stokesi  Ag.  —  Panama. 

Encope  Ao.  Cat.  Rais. — Echinoglycus  Gr.  p.  p. 
Encope  Valenciennesii  Ag.  Cat.  Rais.  —  Cumana, 
Encope  grandis  Ag.  Cat.  Rais.  —  Gulf  of  California. 
Encope  Michelini  Ag.  Cat.  Rais.  —  Tampa  Bay,  Florida. 

Botula  Kl.  Nat.  Disp.  Echiu. 
Hotula  Rumphii  Kl.  Nat.  Disp.  Echin.  —  Cape  Palmaf. 
Hotula  Augustii  Kl.  Nat.  Disp.  Echin.  —  Cape  Palmas. 

Mellita  Kl. 
Mellita  testudinata  Kl.  Nat.  Disp.  Echin.  —  South  Carolina,  Florida,  Texas. 
Mellita  quinquefora  Ao.  Cat.  Rais.  —  Cumana. 
Mellita  hexapora  Ag.  Cat.  Rais.  —  "West  Indies,  Florida. 
Mellita  longifissa  Mich.  Rev.  Mag.  Zool.     1858.  — Panama. 

*  In  order  n^t  to  introduce  additional  names,  the  old  genera  Echinodiscus  and 
Echinop!t/cus,  as  adopted  by  Gray,  have  been  circumscribed  so  as  to  include  the  spe- 
cies which  arc  here  separated  from  Lobophora  and  Encope  of  Agassiz,  as  reprcsenta* 
tives  of  new  genera. 
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Pygorhynchus  Ao. 

Pygorhynchus  pacincus  Ao. 

This  species  is  a  living  representative  of  the  genus  Pygorhynchus,  thus  far 
only  known  as  fossil.  It  resembles  in  outline  Echinolampas.  The  vent  is 
transverse,  supra-marginal.  The  lower  side  is  almost  flat,  the  edges  of  the 
test  being  slightly  raised.  The  very  broad,  smooth  band,  shaped  like  a 
dagger,  extending  entirely  round  the  mouth  and  reaching  the  anterior  and 
posterior  edge  of  the  test,  and  the  rosette  of  large  pores  round  the  mouth, 
are  characters  of  the  genus  which  are  not  easily  seen  in  fossil  specimens.  As 
specific,  whole  upper  surface  covered  with  short  silk-like  spines.  Tubercles 
of  lower  side  large,  sunken,  increasing  in  size  as  they  approach  the  smooth 
band.  Spines  long,  sharp,  very  slightly  arched,  comparatively  much  stouter 
than  on  upper  part  of  test.  —  Acapulco. 

Spatangus  Kl. 
SpatangUS  purpureus  Mull.  Zool.  Dan.  —  North  Europe. 
Spatangus  meridionalis  Risso,  Hist.  Nat.  Eur.  Merid. —  Mediterranean. 

Maretia  Gray,  Cat.  Brit.  Mus. 

Maretia  planulata  Gray,  Cat.  Brit.  Mus. 

Syn.     Spatangus  planulatus  Lamk.  An.  s.  Vert.  ;    Trichoproctus  ienm 
Ac  MS.  —  Kingsmills  Islands. 

Lovenia  Ag.  Cat.  Kais. 
Lovenia  hystrix  Ag.  Cat.  Rais.  —  Zanzibar. 

Echinocardium  Gray,  Cat.  Brit.  Mus.  (emend.).  —  Amphidetus  Ao. 

Cat.  Rais.  p.  p. 

Echinocardium  cordatum  Gray,  Cat.  Brit.  Mas. 

Syn.     Amphidetus  cordalus  Ag.  Cat.  Rais.  —  North  Europe. 

Amphidetus  Ag.  (emend.)  i 

Amphidetus  OVatuS  Ag.  Cat.  Rais.  —  North  Europe. 
Brissus  Klein  (Ag.  Cat.  Rais.). 
Brissus  carinatus  Lamk.  (non  Ag.),  An.  s.  Vert.  —  Sandwich  Islands. 
Brissus  columbaris  Ao.  Cat.  Rais.  — Florida. 

Kleinia  Gray,  Ann.  &  Mag.     1851. 
Kleinia  nigra  A.  Ao. 

Test  rather  depressed,  ambulacral  rosette  narrow,  long;  peripetalo.  » 
fasciole  extending  almost  to  the  circumference  ;  spines  rather  short,  sha  \  , 
stout,  black.  —  Acapulco. 

It  is  with  some  doubt  that  this  species  is  referred  to  the  genus  KUirt*\  : 
should  it  prove  a  different  genus,  I  would  suggest  the  name  Iihyssobris*  s 
for  it. 
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Xanthobrissus  A.  Ag. 

This  genus  is  closely  allied  to  Meoma  of  Gray  ;  differs  from  it  by  the  po- 
sition of  the  vertex,  which  is  near  the  anterior  extremity.  Lateral  ambu- 
lacra of  equal  size,  anterior  ambulacrum  in  a  deep  groove.  Subanal  fasciole 
heart-shaped,  with  lateral  branches  extending  to  the  side  of  the  anal 
system. 

Xanthobrissus  Garretti  A.  Ao. 

Syn.     Brissopsis  Garretti  Ag.  MS. 

Anal  system  large,  pointed  at  both  extremities.  Posterior  ambulacra 
arched  exteriorly ;  few  large  tubercles  near  the  apex  of  rosette  on  both 
sides  of  anterior  ambulacra.  Tubercles  numerous,  small.  Spines  very 
slender,  quite  long.  —  Kingsmills  Islands. 

Brissopsis  Ag.  Cat.  Rais. 
Brissopsis  lyrifera  Ag.  Cat.  Rais.  —  North  Europe. 

Agassizia  Val.,  Ag.  Cat.  Rais. 
Agassizia  scrobiculata  Val.,  Ag.  Cat.  Rais. — Panama. 

Mcera  Mich.  Rev.  et  Mag.  de  Zool.  1855.  —  Sckizaster  Ag.  p.  p. 

Mcera  atropos  Mich.  Rev.  et  Mag.  de  Zool. 

Syn.  Schizaster  atropos  Ag.  Cat.  Rais.  ;  Schizaster  lachesis  GiR.  Proe. 
Bost.  Soc.  Nat.  Hist.  1850.  —  Charleston,  S.  C,  and  Texas. 


Published  August  15,  1863. 
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iVo.  3.  —  List  of  the  Polyps  and  Corah  sent  by  the  Museum  of 
uparative  Zoology  to  other  Institutions  in  Exchange,  with 
Annotations.     By  A.  E.  Verrill. 

ALCYONARIA. 

Renilla  reniformis  Cuvier,  Regne  An.  2d  cd.  III.  p.  319,  1830  (non  IIer- 
klotz). 

Syn.  Pennaiula  reniformis  Pallas,  Elench.  Zooph.  17GG;  Renilla 
americana  Lamarck,  181G  ;  Renilla  reniformis  Agassiz,  Ppoc.  Amer. 
Assoc.  1850. —  Charleston,  South  Carolina;  L.  Agassiz. 

Renilla  Danse  Verrill,  MS.     1861. 

Sy.v.  Renilla  americana  (pars)  Dana,  Zooph.  PI.  57,  f.  1  ;  Renilla  reni- 
form  is  HeRKLOTZ. 

This  diirers  widely  from  R.  reniformis  in  its  broad,  rounded  form,  it  being 
wider  than  long,  while  the  preceding  is  longer  than  broad ;  in  its  much 
deeper  sinus  and  overlapping  posterior  lobes ;  in  its  costate  and  granulous 
under  surface,  which  in  the  other  is  nearly  smooth  with  lighter  radiating 
lines;  in  its  more  crowded  and  smaller  polyps;  and  in  having  much  more 
prominent  spicula  on  the  upper  surface  around  the  cells.  Its  color,  also,  is 
darker  purple.  —  Rio  Janeiro  ;  J.  D.  Dana,  U.  S.  Expl.  Exp. 

Renilla  peltata  Verrill. 

This  is  a  very  large  species,  readily  distinguished  by  its  very  broad,  thick 
frond,  nearly  straight  on  the  outer  margin,  shallow  sinus,  and  central  posi- 
tion of  the  peduncle.  The  cells  are  larger  than  in  any  other  known  spe- 
cies, and  armed  with  five  prominent  spicula.  Color  of  alcoholic  specimens, 
light  purple.  —  Breton  Island,  near  the  mouth  of  the  Mississippi  River: 
C.  T.  Pierce. 

Renilla  patula  Verrill. 

Very  large  and  thin,  with  a  broadly  reniform  frond,  regularly  rounded 
at  the  outer  margin  ;  sinus  very  deep,  dividing  the  frond  beyond  the  middle, 
with  the  posterior  lobes  considerably  overlapping.  Cells  rat  Iter  small,  with 
five  slightly  prominent  lobes.  Polyps  very  long  when  expanded.  Lower 
surface  slightly  scabrous,  marked  with  scarcely  raised  radiating  lines.  Pe- 
duncle attached  close  to  the  margin  of  the  sinus.  —  Cumana,  Ven.,  South 
America;  J.  P.  Couthouy. 

Renilla  ametkystina  Verrill. 

Broad  reniform,  wider  than  long;  sinus  narrow;  peduncle  inserted  near 
its  edge.  Under  surface  rough,  with  numerous  large  spicula.  Cells  small 
and  crowded.  Color  deep  purple  ;  spicula  amethystine.  —  Panama  ; 
T.  Rowell. 
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Stylatula  Verrill. 

Elongated,  slender,  nearly  cylindrical;  near  the  base  naked,  bulbous  at 
the  end.     Pinnae  short,  supported  by  numerous  strong  radiating  spines,  the 
polyps  clustered  on  their  upper  surface.     Axis  sub-cylindrical,  extending 
through  nearly  the  whole  length. 
Stylatula  gracilis  Verrill. 

Very  slender,  nearly  cylindrical  above ;  base  swollen.  Pinna?  at  first  very 
narrow,  leaving  a  linear  naked  space  between  the  two  rows  on  both  sides ; 
higher  up  they  overlap  and  are  much  crowded,  thirty-two  in  an  inch. 
Length,  a  foot  or  more;  diameter,  .12  inch.  Cape  St.  Lucas,  California ; 
J.  Xantus. 

Stylatula  elongata  Verrill. 

Syx.  Virgularia  elongata  "YV.  M.  Gabb,  Proc.  California  Acad.  Nat. 
Sci.  II.  1G7,  1863. 

Larger  and  stouter  than  the  preceding.  Pinnae  broader  and  more  over- 
lapping, leaving  a  naked  space  between  the  rows  for  only  a  short  distance  ; 
in  the  middle,  twenty  occupy  an  inch.  The  spines  are  also  larger  and 
fewer.  —  San  Francisco,  California ;  A.  Agassiz. 

Funiculina  Forbesii  Verrill. 

Syx.     Pavonaria  quadrangularis  (pars)  Jorrxsox. 

A  careful  examination  of  several  perfect  specimens  of  this  species,  col- 
lected on  the  coast  of  Scotland  by  Mr.  Stimpson,  proves  it  to  be  distinct 
from  that  of  the  Mediterranean,  first  figured  and  described  by  Bohadscli, 
and  afterwards  named  Pennatula  quadrangular  is  by  Pallas. 

It  is  much  more  slender  than  the  latter,  with  far  less  numerous  and 
crowded  polyps ;  these  are  arranged  in  oblique  series  of  two  or  three,  in- 
stead of  five;  the  outer  ones  are  the  largest,  those  occupying  the  central 
region  being  rudimentary  and  papilliform,  but  all  are  disproportionately 
smaller  than  those  of  F.  quadrangular  is.  —  Near  Oban,  Scotland  ;  Win. 
Stimpson. 

Pteroides  Putnami  Verrill. 

Small  and  delicate  ;  the  pinnate  portion  broad  oval  in  outline.  Peduncle 
a  little  more  than  half  the  whole  length,  smooth,  slender-pointed.  Tinna? 
rather  broad,  with  a  wide  base,  supported  by  five  or  six  clusters  of  strong 
spines,  radiating  from  the  base,  eight  or  ten  spines  in  each  group.  These 
give  a  strongly-lobed  appearance  to  the  edges  of  the  pinna?.  —  Hong  Kong, 
China ;  Capt.  W.  II.  A.  Putnam. 

Pterogorgia  setosa  Ehbekbero,  Corall.  roth.  Mcer.    1834. 

Syx.     Gorgonia  setosa  (pars)  Lixx.     Pterogorgia  setosa  Daxa,  Zobph. 
This  species  and   the   following  have  been  more  or  less  confounded  by 
nearly  all  authors,  but  when  large  series  are  examined  they  appear  quite 
distinct.  —  Florida  and  West  Indies;  L.  Agassiz. 


MUSEUM    OF   COMPARATIVE   ZOOLOGY.  81 

Pterogorgia  acerosa  Ebk    i*3i. 

Sw.  Gorgonia  acerosa  (park)  Pallas,  Elench.  Zooph.  p.  172, 1766; 
Gorgonia  utosa  Bspeb,  Gorg.  Tab.  1 7,  fig.  1  -3 ;  Pterogorgia  qceroaa  Dava, 

Zooph.  p.  G49  ;  Pterogorgia pinnata  M.  Ei>\v.  Corall.  I.  p.  Hi8. 

The  Gorgonia  pinnata  of  Linnasus  seems  to  apply  more  particularly  to 
a  European  species,  entirely  distinct  from  this.  —  Florida,  West  Indies, and 
Bermuda;  L.  Agassiz,  I).  F.  Weinland. 

Pterogorgia  americana  Km?.    1834. 

Syx.  Gorgonia  americana  Gmklik  ;  Pterogorgia turgida  (?)  Ehr.  Corall. 
roth.  Meer.  p.  1  IG,  1831 ;  Pterogorgia  pinnata  Daxa,  Zooph.;  Pterogorgia 
Kllisiana  M.  Ei»\v.  Corall.  p.  169. 

The  Gorgonia  americana  of  Gmelin  was  based  upon  the  figure  of  Ellis 
and  Solander  (El.  14,  fig.  8),  which  is  a  good  representation  of  the  spe 
■when  preserved  in  aleohol  with  the  polyps  expanded.  The  polyps  are 
much  larger  than  in  the  two  preceding  species,  and  arc  arranged  somewhat 
irregularly,  in  two  or  three  rows  on  each  side  of  the  large  and  nearly  cv- 
lindrical  branchlets  — Florida;  L.  Agassiz. 

Pterogorgia  bipinnata  V  bed  ill. 

Coral  broad,  flabelliform,  branching  in  a  plane.  The  primary  branches 
arising  nearly  opposite  on  the  sides  of  the  principal  stalk,  and  about  one 
fourth  of  an  inch  apart,  spread  at  a  large  angle  ;  the  principal  ones  are 
again  pinnate,  with  their  branchlets  similarly  arranged,  and  about  one  and 
a  half  inches  long.  Branchlets  slender,  strongly  compressed,  a  few  of  them 
sometimes  coalescing,  forming  rectangular  openings.  Cells  very  small,  in 
two  alternating  series  on  the  edges  of  the  branches.  Color  violet  or  bright 
yellow. —  Cumana,  Yen.,  South  America;  J.  P.  Couthouy. 

Leptogorgia  virgulata  M.  Enw.  Coralliaires.    1857. 

Syx.  Gorgonia  virgulata  Lamk.  181G;  Gorgonia  OUvierii  Lasix.  Polyp. 
Flex.  1817;  PUxaura  virgulata  Val.  ;  Plexaura  viminea  Val.  1855. — 
Charleston,  South  Carolina;  L.  Agassiz.  —  Beaufort,  Noith  Carolina; 
A.  S.  Bickmore. 

Leptogorgia  purpurea  If.  Enw.    1857. 

Syx.  Gorgonia  purpurea  I\u..,  17GG;  Leptogorgia  purpurea  M.  £U>W., 
Corall.  p.  164  ;    Leptogorgia  purpuraeca  M.  Ei>\v.  1.  c.  p.  1G4. 

This  species  is  very  distinct  from  the  preceding  in  its  longer,  slender, 
rounded  branches,  arising  in  a  fasciculate  manner,  nearly  in  a  plane.  Color 
purple,  red,  or  orange.  —  Florida;  G.  Wurdemann. 

Leptogorgia  sanguinolenta  Veruim. 

Syx.      Gorgonia  sanguinolenta  Pal.,  Elench.  Zooph.  17GG. 
Low,  densely  branching,  somewhat  in  a  plane.   Several  principal  branches, 
arising  near  the  base,  give  o(F  from  each  side  in  a  pinnate  manner,  numer- 
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ous,  crowded,  obtuse  branchlets,  many  of  which  again  divide  in  a  similar 
way,  and  even  their  subdivisions  are  sometimes  pinnate.  Color  variable, 
often  yellow  or  whitish  with  purple  cells ;  axis  yellowish,  subtransparent, 
compressed.  —  Hayti,  W.  I. ;  D.  F.  "Weinland. 

Leptogorgia  rigida  Verrill. 

Arborescent,  rather  tall,  branching  numerously  and  irregularly,  some- 
what in  a  plane.  Principal  branches  long,  irregular,  often  crooked,  sub- 
pinnate,  giving  off  lateral  branches  at  irregular  intervals  of  similar 
character.  Very  variable  in  form  and  color;  often  deep  bluish  purple, 
less  frequently  orange,  ferruginous,  or  white ;  axis  black,  amber  colored 
near  the  ends.  —  Acapulco,  Mexico  ;  A.  Agassiz,  D.  B.  Vanbrunt.  —  Cape 
St.  Lucas,  California;  J.  Xantus.  —  Panama;  J.  H.  Sternberg. 

Leptogorgia  ampla  Verrill. 

Very  large  flabelliform.  Several  large,  nearly  equal  branches,  springing 
close  to  the  base,  curve  outward  at  first  and  then  ascend  nearly  parallel, 
giving  off,  usually  at  intervals  of  two  or  three  inches,  long  and  rather  thick 
branches  and  branchlets  of  nearly  uniform  size,  which  at  first  spread 
nearly  at  right  angles  and  then  rise  abruptly,  parallel  to  the  main 
branches.  The  largest  specimen  is  20  inches  high;  16  broad.  Color 
bright  lemon-yellow.  —  Margarita  Bay,  Lower  California  (?)  ;  A.  Garret. 
Possibly  from  the  Bonin  Islands. 

Rhipidogorgia  flabellum  Valenciennes,  Comptesrendus,  XIX  p.  13. 1855. 
Syx.     Gorgonia  jlabellum  Linn.  —  Florida,  West  Indies,  and  Bermuda ; 
L.  Agassiz,  A.  S.  Bickmore. 

Rhipidogorgia  stenobrachis  Val.    1855. 

Syx.  Gorgonia  stenobrachis  Val.  Voyage  de  la  Venus,  PI.  12,  fig.  1; 
Rliipidogorgia  Engelmanni  Horn,  Proc.  Phil.  Acad.  Nat.  Sci.  1860, 
p.  233. 

I  have  satisfied  myself,  by  an  examination  of  the  original  specimen  of 
Horn,  that  the  species  last  quoted  was  founded  on  a  small  and  bad  specimen 
of  R.  stenobrachis.  In  the  Museum  there  are  large  numbers  of  specimens. 
both  dry  and  in  alcohol,  from  different  localities  on  the  Pacific  const 
showing  a  complete  series  between  the  extreme  forms,  which,  indeed, 
seem  to  depend  more  on  age  than  any  other  cause.  —  Acapulco,  Mexico ; 
D.  B.  Vanbrunt,  A.  Agassiz. — Panama;  A.  Agassiz,  J.  II.  Sternberg. 

Rhipidogorgia  Agassizii  Verrill. 

Fronds  broader  than  high,  very  finely  and  evenly  reticulated,  the  open- 
ings nearly  square  or  pentagonal,  about  .12  of  an  inch  in  diameter.  The 
very  short  thick  base  divides  at  once  into  numerous  small  and  nearly 
equal  branches,  which  subdivide  so  evenly  and  rapidly  that  the  principal 
branches  cannot  usually  be  traced  more  than  half  across  the  frond.  Terminal 
branchlets  free   for  about  one  fourth  of  an   inch.     Cells  small,  crowded, 
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a    little    raised.       Color    purple,    light    red,    or    yellowish.  —  Acapulco  ; 
A.  Agaasiz,  1>.  B.  Vanbrunt. —  Panama;  J.  H.  Sternberg. 

I  have  named  this  fine  species  in  honor  of  its  discoverer,  Mr.  A.  Agassiz, 
who  has  greatly  contributed  to  our  knowledge  of  the  Marine  Fauna;  of  the 
Pacific  coast  of  North  America. 

Rhipidogorgia  media  Veurill. 

Fronds  low,  broader  than  high,  intermediate  between  the  two  preceding 
species  in  the  size  of  its  reticulations;  these  are  usually  square  or  pen- 
tagonal, quite  irregular,  generally  about  one  quarter  of  an  inch  wide  and 
nearly  the  same  in  height.  Several  large  branches  usually  radiate  from  the 
base  across  the  frond.  Cells  numerous  on  the  sides,  a  little  prominent. 
Color  red  with  yellow  cells,  or  uniform  red  or  purple.  —  Acapulco,  Mexico ; 
A.  Agassiz,  D.  B.  Vanbrunt. 

Xiphigorgia  anceps  M.  Edw.  Coralliaires.    1857. 

Syn.  Gorgonia  anceps  Pal.  Pterogorgia  anceps  Eur.,  1834;  Ptero- 
gorgia  Guadalupensis  Ducii.  et  Mich.,  1850.  —  Florida  and  West  Indie-: : 
L.  Ajjassiz,  G.  Wurdemann. 

Xiphigorgia  citrina  Verrill. 

Syn.  1  Gorgonia  citrina  Esp.  1790;  Gorgonia  anceps  (pars)  Esp. 
Planz.  t.  II.  p.  38,  tab.  VII.  1788;  Gorgonia  (Pterogorgia)  citrina  Dana, 
Zooph.  184G  ;  Pterogorgia  fasciolar is  Ehr.,  Corall.  roth.  Meer.  p.  145,  1834  ; 
f  Pterogorgia  Sancti-Thomaz  Ehr.  1.  c.  p.  145. 

This  species  is  unquestionably  P.  citrina  Dana,  but  if,  as  is  possible,  the 
Gorgonia  citrina  of  Esper  should  prove  to  be  a  distinct  species,  the  name 
X.  fasciolaris  (Ehr.)  will  be  next  in  order. 

It  is  a  smaller  and  more  branching  species  than  X.  anceps,  forming  low, 
broad  corals,  branching  somewhat  in  a  plane,  with  much  compressed  slen- 
der branchlets,  three  or  four  inches  long ;  these  are  rarely  triangular,  — 
a  form  very  frequent  in  X.  anceps.  Color  violet,  or  bright  yellow  with 
purple  cells.  —  Florida ;  L.  Agassiz.  —  St.  Thomas ;  Dr.  Otis. 

Gorgonia  verrucosa  Pallas.  —  Nice;  J.  Burkhardt. 

Gorgonia  ramulus  Val.  — Panama;  A.  Agassiz,  J.  II.  Sternberg.  —  Acapulco; 
D.  B.  Vanbrunt. 

Gorgonia  aurantiaca  Verrill. 

Syn.  Lophogorgia  aurantiaca  Horn,  Proc.  Phil.  Acad.  Nat.  Sci. 
1860,  p.  233. 

This  is  a  very  branching  species,  with  short  irregular  branchlets,  ver- 
ruciform, bilobed  cells,  and  a  distinct  median  groove.  •  Color  brick-red,  or 
yellowish.     Axis  somewhat  compressed.  —  Acapulco,  Mexico ;    A.  Agassix, 
Lophogorgia  palma  M.  Edw. 

Syn.     Go rgo n ia  palma  Pal.  17 66  ;  Gorgonia  flammea  Ellis  and   Sol 
1786.  —  Cape  of  Good  Hope. 
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Plexaura  homomalla  Lamouroux,  Polyp.  Flex.    1816. 

Syn.  Gorgonia  homomalla  Esper.  —  Florida  ;  L.  Agassiz.  —  Bermuda ; 
A-  S.  Bickmore. 

The  cells  of  this  species  sometimes  have  the  borders  prominent. 

Plexaura  flexuosa  Lamx.  Polyp.  Flex.    1816. 

Syn.  Eunicea  furcala  Eur.  1834  ;  Gorgonia  anguicitlus  Daxa,  1846  •• 
?  Plexaura  rhipidaiis  Val.  1855  ;  Plexaura  salicornoides  M.  Edw.  1857. 

This  species  varies  greatly  in  form  and  color,  as  well  as  in  the  degree  ol 
prominence  of  the  cells,  •which  depends  upon  the  state  of  contraction  of 
the  polyps  when  dried.  The  color  is  most  commonly  either  dull  wine-red/ 
or  grayish  yellow.  —  Florida  and  West  Indies  ;  L.  Agassiz. 

Plexaura  crassa  Lamx.  Polyp.  Flex.    1816. 

Syn.  Gorgonia  crassa  Ellis  and  Sol.  p.  91,  pi.  18,  fig.  3,  1786  (non 
Eunicea  crassa  M.  Edw.,  nee  Gorgonia  crassa  Dana)  ;  Gorgonia  porosa 
Esp.  Planz.  tab.  X.  (form  with  large  cells)  ;  Gorgonia  antipalhes  (pars) 
Esp.  tab.  XXIII.  (1789)  ;  Gorgonia  vermiculata  Lamk.  1816;  Plexaura 
macrocythara  Lamx.,  1.  c.  p.  429,  1816  ;  Plexaura  friabilis  (pars)  Lamx., 
1.  c.  p.  430;  do.  Exp.  Methodique,  p.  35,  pi.  18,  fig.  3,  1821;  Plexaura 
antipalhes  Ehr.,  1834  (non  Gorgonia  antipalhes  Linn.)  ;  Gorgonia  vermicu- 
lata Dana,  1846  ;  Plexaura  arbusculum  Ducii.,  An.  rad.  des  Antilles  (1850). 

There  is  no  American  species  known  to  us,  except  the  present,  to  which 
the  description  of  Ellis  can  apply,  while  it  agrees  perfectly  with  this.  The 
character  of  having  a  very  black  axis,  very  small  at  the  extremities, 
is  especially  characteristic,  and,  also,  of  having  "  long  fleshy  branches  that 
bend  a  little  out  and  then  grow  upright,"  and,  in  addition,  the  "  violet 
flesh,"  and  "  scattered  arrangement  of  the  cells  "  can  leave  no  question  of 
its  identity.  The  figure  quoted  above,  of  which  Ellis  gave  no  explanation, 
agrees  perfectly  with  his  description  and  with  alcoholic  specimens  in  the  Mu- 
seum. —  Florida  ;  L.  Agassiz.  —  Bermuda ;   A.  S.  Bickmore. 

Plexaura  dichotoma  Dana,  Zooph.    1846. 

Syn.  Gorgonia  dichotoma  Esp.,  Planz.  Gorg.  tab.  XIV.  (1788);  Gor- 
gonia multicauda  (pars)  Lamk.  Hist.  An.  s.  Vert.  1816  ;  Gorgonia  heteropora 
Lamk.,  1.  c.  1816;  Plexaura  heteropora  Lamx.  Polyp.  Flex.  (1816); 
Gorgonia  (Plexaura)  dichotoma  (pars)  Dana,  Zooph.  1846  ;  Gorgonia  crassa 
Dana,  Zooph.  1846  ;  Gorgonia  brer  is  (young)  DUCHASSAINQ,  An.  rad.  des 
Ant.  p.  20  (1850);  Eunicea  multicauda  M.  Edw.  Corall.  1857;  f  Plexaura 
friabilis  M.  Edw.  1.  c.  I.  p.  156,  1857.  —  Florida ;  L.  Agassiz.  —  St.  Thomas ; 
Dr.  Otis. 

This  species  varies  greatly  in  appearance  according  to  the  mode  of  pres- 
ervation and  the  state  of  contraction  of  the  cells,  and  for  this  reason  much 
confusion  has  arisen  in  regard  to  its  synonymy.  In  the  Museum  there  is  a 
specimen  labelled  Gorgonia  dichotoma  by  Dana,  with  the  exterior  in  great 
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part  removed,  which  ifl  almosl  ;i  facsimile  of  the  specimen  figured  b;    E 
Other  specimens  agree  with  the  descriptions  by  Lamarck  and  Milne  Edwards. 
The  axis  in  the  present  species  is  always  gray  or  fuscous,  looking  more  like 
wood  than  horn,  differing  greatly,  in  this  respect  and  several  Others,  from 
G.  crassa  Ellis. 

The  character  of  having  cells  flat  or  slightly  prominent  is  entirely  in- 
sufficient to  separate  Plexaura  and  Eunicea,  since  all  the  species  of  Plex- 
aura have,  in  certain  states  of  preservation,  cells  with  raised  borders,  and 
there  are  often  to  be  seen  on  the  same  specimen  flat  cells  and  others 
which  are  quite  prominent.  For  this  reason  the  genera  Rhinogorgia  and 
Gonidora,  proposed  by  Gray,  are  not  admissible  (Ann.  and  Mag.  1859, p.  44  2). 

Plexaura  turgida  Verrill. 

Syn.  Eunicea  turgida  Eiir.  1834  ;  ?  Eunicea  crassa  M.  Edw.  Coral- 
liaires  I.  p.  148,  1857  (non  Gorgonia  crassa  Ellis  and  Sol.). 

This  is  one  of  the  largest  known  species,  growing  to  the  height  of  two  or 
three  feet,  with  the  branches  one  half  an  inch  or  more  in  diameter. 

In  the  structure  of  the  polyps  I  have  been  unable  to  detect  any  difference 
between  this  species  and  P.  dicholoma,  the  type  of  Plexaura  Lamx.,  or  P. 
homomalla  and  P.  Jlexuosa,  uniformly  referred  to  this  genus  by  authors.  — 
Florida  Reefs ;  L.  Agassiz. 

Plexaura  flavida  Val.    1855. 

Syn.     Gorgonia  Jlavida  Lamk.     1816. 

The  color  of  this  species  is  often  dark  violet,  with  the  surface  merely 
tinged  with  yellow.  —  llayti ;  D.  F.  Weinland. 

Plexaura  fucosa  Val.    1855. 

Syn.  Gorgonia  fucosa  Val.  Voyage  de  la  Vdnus.  —  San  Francisco, 
California  ;  T.  G.  Cary. 

Plexaura  suffruticosa  M.  Edw.    1857. 

Syn.  Gorgonia  suffruticosa  Dana,  Zooph.  1846.  —  Feejee  Islands  ; 
J.  D.  Dana,  U.  S.  Expl.  Exp. 

Eunicea  limiformis  Lamx.  Polyp.  Flex.     1816. 

Syn.  Eunicea  quincuncialis  Eur.  1834  ;  Gorgonia  quincuncialis  Dana, 
1846.  —  Florida  and  West  Indies  ;  L.  Agassiz. 

Eunicea  calyculata  Lamx.    1816. 

Syn.  Gorgonia  caliculata  Ellis  and  Sol.,  p.  95,  pi.  18,  fig.  2,  1786; 
Eunicea  clavaria  Lamx.  1821.  —  Florida;  L.  Agassiz. 

Eunicea  laxispica  M.  Edw.    1857. 

Syn.     Gorgonia  laxispica  Lamk.  ;    Eunicea  7nammosa  Lamx.  ;    Gorgonia 
papillosa  Dana.  —  Florida;  L.  Agassiz. 
Eunicea  plantaginea  Val.    1855. 

Syn.     Gorgonia  plantaginea  Lamk.  —  Florida  ;  L.  Agassiz. 
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Eunicea  ramulosa  Ehr.    1834. 

Syx.     Gorgonia  spiel/era  Dana,  1846.  —  Florida  ;  L.  Agassiz. 

Eunicea  Tourneforti  M.  Edw.   1857.  —  Florida  and  West  Indies ;  G.  Wurde- 
mann. 

Eunicea  Rousseaui  M.  Edw.     1857.  —  Turk's  Island,  W.  I. ;  J.  E.  Webber. 

Muricea  spicifera  Lamx.    1821. 

Syn.  Gorgonia  muricata  {pars)  Pallas.  —  Florida  and  West  Indies  ; 
L.  Agassiz. 

Muricea  lima  M.  Edw.    1857. 

Syn.     Gorgonia  lima  Lamk.  —  Florida;  L.  Agassiz. 

Muricea  elongata  Lasix.     1821.  —  Florida  and  West  Indies  ;  L.  Agassiz. 

Muricea  laxa  Verrill. 

Very  slender,  -with  long  flexuous  branches.  This  is  closely  allied  to  M 
elongata,  but  has  longer  and  very  acute  verrucae,  which  are  much  more 
loosely  arranged  and  armed  with  very  long,  sharp  spicula.  Axis  nearly 
terete,  somewhat  compressed  at  the  axils.  Color  light  yellow.  —  Florida  ; 
L.  Agassiz. 

Muricea  elegans  Ag.  MS. 

A  large  erect  species,  irregularly  pinnate  and  bipinnate,  branching 
nearly  in  a  plane.  Trunk  stout  and  nearly  erect,  transversely  com- 
pressed ;  branches  very  numerous,  curved,  often  pendulous.  Verrucas 
broad,  conical,  spreading,  armed  with  large  spicula.  Color  orange.  — 
Oft'  Charleston,  South  Carolina ;  L.  Agassiz. 

Muricea  echinata  Val.  Comptes-rendus.     1855.     (No  description.) 

Syn.  Muricea  echinata  M.  Edw.  Coralliaires,  1857.  —  Panama;  C.  F. 
Davis,  J.  II.  Sternberg. 

Muricea  robusta  Verrill. 

This  is  a  low,  stout  species,  branching  very  irregularly  in  a  subdichoto 
mous  manner,  with  thick,  clavate,  crooked  branches.    Cells  crowded,  largo, 
open,  little  prominent,  especially  towards  the  base,  where  they  open  out- 
ward.     Spicula   numerous,  short  and    thick.     Color  brownish   yellow  or 
purple.  —  Acapulco,  Mexico;  A.  Agassiz. 

Muricea  hebes  Verrill. 

The  specimens  of  this  species,  which  are  probably  young,  have  erect, 
simple,  or  sparingly  dichotomous  stalks,  three  or  four  inches  high,  slender  at 
the  base,  but  thick  and  clavate  above.  The  verruca  are  crowded,  broad, 
and  prominent,  armed  with  numerous  rather  sharp  spicula.  Color  deep 
reddish  purple,  or  dark  brown.  It  resembles  Gonigoria  clavata  (in ay. 
which  should  be  referred  to  the  genus  Muricat,  but  the  latter  is  stouter, 
with  shorter  and  more  crowded  cells.  The  axis  is  also  described  as  black, 
while  in  the  present  species  it  is  fuscous.  —  Acapulco,  Mexico ;  A.  Agassiz. 
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Muricea  apprcssa  Vbbbill. 

Corallum  broad,  flabelliform,  very  branching,  even  to  the  base.  The 
trunk  divides  at  about  half  an  inch  from  the  base  into  two,  three,  or  more 
principal  branches,  whi.h  rapidly  diverge  and  subdivide  in  an  irregular- 
ly diehotomous  or  subpinnate  manner.  Branchlets  slender,  cylindrical  or 
slightly  clavate,  with  obtuse  tips,  one  or  two  inches  long  and  one  eighth  of 
an  inch  in  diameter.  Cells  small,  thickly  crowded  on  all  sides  of  the  branches, 
rounded,  closely  appressed,  the  summits  curved  inward;  exterior  densely 
covered  by  small  oblong  spicula.  Color,  in  alcohol,  dark  umber-brown.  — 
Panama;  J.  II.  Sternberg. 

Primnoa  reseda  Verrill. 

Syx.  Gorgonia  reseda  Pallas,  Eleneh.  Zooph.  1766  ;  Gorgonia  lepadi- 
fera  Lixx.  Syst.  Nat.  ed.  XII.  1767;  Ellis  and  Sol.  178G  ;  Primnoa  lepa- 
difera  Lamx.  Polyp.  Flex.  1816.  — St.  George's  Bank;  C.  II.  Fifield. 

Callogorgia  verticillaris  Gray. 

Syn.     Primnoa  verticillaris  Eiir.  1834-  —  Fayal,  Azores;  Chas.  Dabney. 

Gorgonella  umbraculum  Verrill,  MS.    1862. 

Syx.  Gorgonia  umbraculum  Ellis  and  Sol.  1786;  Phipidogorgia  um- 
hraculum  Val.  1855  ;   Umbracella  umbraculum  Gray.  —  East  Indies. 

Gorgonella  stricta  Verrill,  MS.     1862. 

Syx.  ?  Gorgonia  stricta  Lamk.  1816;  ?  PJiipidogorgia  stricta  M.  Edw. 
1857. 

This  species  agrees  in  all  its  external  characters  with  the  species  quoted, 
but  has  a  calcareous  axis.  —  Cape  of  Good  Hope. 

Juncella  juncea  Val.    1855. 

Syx.     Ellisella  juncea  Gray.  —  Indian  Ocean. 

Juncella  extans  Verrill. 

Tall  and  simple,  with  the  very  prominent  verruca)  curved  inward  and  ar- 
ranged crowdedly  in  a  band  on  each  side  of  the  axis,  leaving  a  wide  naked 
space  on  each  side.  Color  white.  Axis  grayish  white,  stony  and  rigid.  — 
Fayal,  Azores  ;  C.  Dabney. 

Isis  hippuris  Linx. —  East  Indies. 

Parisis  Verrill. 
Corallum  irregularly  branching,  nearly  in  a  plane.  The  axis  consists  alter- 
nately of  calcareous  and  suberous  segments,  of  uniform  thickness,  traversed 
by  numerous  narrow  sulcations.  The  branches  originate  from  the  calcareous 
segments.  Ccenenehyma  persistent,  rather  thin,  somewhat  membranous,  with 
a  rough  surface.  Cells  prominent,  arranged  irregularly  on  all  sides  of  the 
branchlets,  but  often  absent  on  the  median  surfaces  of  the  larger  branches. 

Parisis  fruticosa  Verrill. 

Large,  flabelliform;  the  principal  branches  arising  irregularly  along  the 
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sides  of  the  trunk,  divide  and  subdivide  rapidly  into  other  smaller  branches 
and  branchlets,  producing  a  densely  ramulous  frond.  The  branches  ascend 
and  diverge  usually  at  an  angle  of  about  50° ;  the  branchlets  often  spread 
at  right  angles,  and  do  not  coalesce.  Papillae  numerous,  crowded  on  the 
branchlets,  elongated,  conical.  Color  grayish  yellow ;  axis  white ;  inter- 
nodes  yellowish  brown.  —  Sooloo  Sea ;  J.  D.  Dana,  U.  S.  Expl.  Exp. 

Melitodes  ochraeea  Verrill. 

Syn.  Isis  ochraeea  Linn.  ;  Melitcea  ochraeea  Lamx.  1812.  —  Singapore, 
Capt.  W.  H.  A.  Putnam. 

The  name  Melitcea  having  been  used  for  a  genus  of  Insects  by  Fabricius 
in  1808,  four  years  before  it  was  employed  by  Lamouroux,  we  have  adopted 
Melitodes  for  this  genus,  as  restricted  by  Gray.  (See  Proc.  Zobl.  Soc. 
Lond.  1859,  p.  485.) 

Melitodes  virgata  Verrill. 

Syn.     Melitcea  ochraeea  (pars)  Dana  (from  Feejee  Islands). 

A  comparison  of  the  specimens  collected  by  the  U.  S.  Exploring  Expe- 
dition at  the  Feejee  Islands  with  several  hundred  specimens  of  all  forms 
and  sizes  from  Singapore,  in  the  collection  of  the  Museum,  proves  that 
they  are  unquestionably  distinct,  though  closely  resembling  one  another  in 
general  appearance. 

The  principal  branches  in  M.  virgata  rise  nearly  parallel,  and  are  much 
more  elongated,  tapering  and  subdividing  far  less  rapidly  than  in  M.  ochra- 
eea. The  calcareous  segments  are  also  longer,  and  the  general  appearance 
of  the  coral  is  more  open.  —  Feejee  Islands;  J.  D.  Dana,  U.  S.  Expl.  Exp. 

Mopsella  elongata  Verrill. 

Syn.  Melitella  elongata  Gray.  Proc.  Zobl.  Soc.  Lond.  1859,  p.  485. — 
Singapore;  Capt.  W.  II.  A.  Putnam. 

Mopsella  dichotoma  Gray,  Proc.  Zool.  Soc.  Lond.  1857,  p.  284. 

Syn.  Isis  dichotoma  Linn.;  Mopsea  dichotoma  Lamx.  1816.  —  Cape 
Town ;  J.  D.  Dana,  U.  S.  Expl.  Exp. 

I  am  unable  to  find  any  generic  differences  between  this  Bpecies,  which  is 

the  type  of  Mopsella  Gray,  and  those  subsequently  referred  by  him  to 
Melitella,  and  have,  therefore,  united  the  two  genera. 

Mopsella  aurantia  Verrill. 

Syx.  Isis  aurantia  Esper,  1797  ;  Melitcea  retifera  Lamk.  1816;  M.  Ed- 
wards, 185  7  ;  Melitella  retifera  Gray,  Proc.  Zool.  Soc.  Lond.  1859,  p. 
486.  —  Australia  ;  A.  Garret. 

Mopsella  textiformis  Verrill. 

Syn.  Melitcea  textiformis  Lamk.;  Melitella  retifera  (pars)  Gray,  1.  c. 
1859.  —  Australia  ;  A.  Garret. 
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Mopsella  tenella  Vsbbill. 

Sy\.  Melilcca  tenella  Dana;  Melilella?  tenella  Gray.  —  Sandwich 
Islands  ;  J.  I).  Dana,  U.  S.  Expl.  Exp. 

Briareum  asbestinum  Agassiz,  MS. 

Syx.     Alcyoniwm  asbes/inum  Pallas,   1766;  Gorgonia  briareus  Ellis 
and  Sol.  17>S6  ;  Briareum  gorgonideum  Blainvii.i.k,  1830;  Lobularia  a 
Una  Knit.  1834;   Lobularia  capitata  Duciiassaing,  1850. —  Florida;  L. 
Agassiz.  —  Ilayti ;  D.  F.  Weinland. 

Briareum  plexaureum  Blaixv.    1830. 

Syx.  Alcyonium  plexaureum  Lamx.  Expos.  Meth.  p.  C8,  pi.  76.  figs.  2, 
3,  4,  1821.  —  Florida  ;   L.  Agassiz. 

Titanideum  Agassiz,  MS. 
This  genus  is  closely  allied  to  Briareum,  but  has  a  more  distinct  axi3, 
which  is  spongy  and  very  spiculose,  but  firm  and  less  porous  than  that  of 
the  latter.     The  cells  are  scattered  on  all  sides,  and  not  prominent. 

Titanideum  suberosum  Aoassiz,  MS. 

Syx.  Gorgonia  suberosa  Ellis  and  Sol.  p.  93, 1786  ;  Ellis,  Corallines, 
Tab.  26,  figs.  P,  Q,  R;  Briareum  suberosum  Dana,  Zobph.  p.  463,  1846. — 
Charleston,  South  Carolina  ;  L.  Agassiz.  —  Beaufort,  North  Carolina  ; 
Wm.  Stimpson. —  Stono  Inlet;  Dr.  J.  W.  Page,  U.  S.  A. 

Alcyonium  digitatum  Lixx. 

Coast  of  England ;  Free  Public  Museum  of  Liverpool. 

Alcyonium  carneum  Agassiz,  Proc.  Amer.  Assoc.  1850. 
Coast  of  New  England  ;  L.  Ajjassiz. 

Sarcophytum  glaucum  Verrill. 

Syn.  Alcyonium  glaucum  Quoy  et  Gaimard  ;  Dana,  Zobph.  p.  623, 
pi.  58,  figs.  4  and  5.  —  Feejee  Islands;  J.  D.  Dana,  U.  S.  Expl.  Exp. 

Sarcophytum  latum  Verrill. 

Syx.  Alcyonium  latum  Dana,  Zooph.  p.  623,  pi.  58,  figs.  6  and  7.  — 
Tonga-Tabu ;  J.  D.  Dana,  U.  S.  Expl.  Exp. 

Ammothea  nitida  Verrill. 

This  species  grows  in  groups  consisting  of  several  smooth,  sabcylindrical 
stalks  connected  together  at  the  base,  undivided  for  about  three  inches, 
when  they  suddenly  divide  and  subdivide  into  a  cluster  of  numerous 
slender  branchlets.  Cells  small,  prominent,  rather  loosely  scattered  along 
the  branchlets.  —  Zanzibar  ;  C.  Cooke. 

Spongodes  arborescens  Daxa. 

Syn.  Spoggodia  celosia,  var.  arborescens  Dana,  Zobph.  p.  626,  pi.  59, 
fig.  4  (non  S.  celosia  Lesson).  —  Feejee  Islands;  J.  D.  Dana,  U.  S. 
Expl.  Exp. 
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Spongodes  capitata  Verrill. 

Large  and  very  ramulous  ;  the  thick  naked  trunk  subdividing  in  a  dicho- 
tomous  manner  from  near  the  base  into  short,  capitate,  terminal  branches, 
having  a  dense  cluster  of  very  short  branchlets  at  the  ends  on  which  the 
cells  are  closely  crowded.  Spicula  white,  not  very  conspicuous,  the  large 
ones  not  very  numerous.  Color  in  alcohol  yellowish  gray. —  Hong  Kong, 
China ;  Capt.  W.  H.  A.  Putnam. 

Spongodes  gigantea  Verrill. 

Grows  in  a  manner  similar  to  the  preceding,  but  stouter  and  more  ar- 
borescent, with  larger  and  less  crowded  polyps  and  very  large,  conspicuous, 
white  spicula.  Color  in  alcohol  dark  brownish  red.  —  Hong  Kong,  China; 
Win.  Stimpson,  N.  Pacif.  Expl.  Exp. 

Telesto  fruticulosa  Dana. 

Charleston,  South  Carolina ;  L.  Agassiz.  —  Stono  Inlet ;  Dr.  J.  W.  Page. 

Coelogorgia  palmosa  M.  Edw.    1857. 

Syn.     Lobularia  palmosa  Val.  MS.  —  Zanzibar  ;  C.  Cooke. 

Tubipora  purpurea  Pallas.  —  Singapore;  Capt.  "W.  H.  A.  Putnam. 

Tubipora  musica  Linn.  —  East  Indies ;  Capt.  W.  H.  A.  Putnam. 


ZOANTHARIA. 

Madrepora  cervicornis  Lamarck. —  Florida  and  "West  Indies;  L.  Agassiz. 

Madrepora  robusta  Dana.  —  Feejee  Islands  ;  J.  D.  Dana. 

Madrepora  gravida  Dana.  —  Singapore  ;  Capt.  W.  II.  A.  Putnam. 

Madrepora  nobilis  Dana. 

Syn.     Madrepora  secunda  Dana.  —  Singapore ;  Capt.  W.  II.  A.  Putnam. 
A  careful  comparison  of  the  types  of  Dana  with  the  extensive  series  of 
specimens  in  the  Museum  shows  conclusively  that  Madrepora  nobilis  and 
M.  secunda  are  but  variable  forms  of  one  species. 

Madrepora  arbuscula  Dana.  —  Singapore  ;  Capt.  W.  II.  A.  Putnam. 

Madrepora  prolifera  Lamarck.  —  Florida  and  West  Indies;  L.  Agassiz. 

Madrepora  acuminata  Verrill. 

A  large  species  allied  to  M.  nobilis,  but  having  much  longer,  regularly 
tapering,  often  curved  branches,  which  are  an  inch  in  diameter,  evenly 
rounded  and  thickly  covered  by  spreading,  nearly  uniform,  cylindrical. 
dimidiate  eorallites.*  Surface  of  corallum  between  the  cells  and  exterior 
of  the  eorallites  covered  with  minute  spines,  the  latter  subcostate.     Septa 

*  Wc  use  the  word  corallite  as  the  English  equivalent  of  polypie"rite  employed  by 
Milne-Edwards,  as  his  poly  pier  corresponds  to  corallum  of  Dana. 
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rudimentary,  only  tho  two  largest  usually  distinct    A  few  rudimentary 

illites,   ofterf    opening    downward,   are   scattered  among   the   others. — 
Kingsniills  Islands  ;    A.  Garret. 

Madrepora  diffusa  Vnnnn.ii. 

Coralinm  low  arborescent,  nnicli  branched;  branehlets  widely  spreading 
or  divaricate,  curved,  gradually  tapering  to  the  .acute  extremities,  about  a 
third  of  an  inch  in  diameter,  and  two  or  three  long.  Corallites  broad  tubo- 
nariform,  short,  scarcely  compressed,  widely  open,  the  exterior  closely 
striate,  the  costae  consisting  of  numerous,  distinct  points :  intercellular  ti 
firm,  reticulated,  the  surface  spinose.  Septa  narrow,  the  six  primary  ore- 
distinct,  the  inner  one  broadest.  Terminal  corallite  exsert,  scarcely  larger 
than  the  lateral.  This  species  resembles  M.  arbuscula  and  M.  formosa  in 
its  mode  of  branching,  but  the  cells  are  entirely  different.  —  Kingsmills 
Islands;  A.  Garret. 

Madrepora  parvistella  YnnniiL. 

Arborescent,  numerously  branched;  branchlets  spreading,  curved,  neatly 
rounded  and  tapering,  about  half  an  inch  in  diameter  and  three  or  four 
long.  Corallites  evenly  crowded,  very  small,  short,  tubular,  opening 
obliquely  upward  ;  exterior  costate,  scabrous  ;  cells  small,  broad  oval, 
stellate  ;  twelve  septa  distinct,  the  two  largest  nearly  meeting  in  the  centre. 
—  Singapore  ;  Capt.  W.  II.  A.  Putnam. 

Madrepora  horrida  Dana.  —  Feejee  Islands ;  J.  D.  Dana. 
Madrepora  abrotanoides  Lamarck.  —  Feejee  Islands  j  J.D.Dana. 
Madrepora  vil'gata  Dana.  —  Feejee  Islands  ;  J.  D.  Dana. 
Madrepora  hebes  Dana.  —  Feejee  Islands  ;  J.  D.  Dana. 
Madrepora  austera  Dana.  —  Singapore;  Capt.  W.  II.  A.  Putnam. 
Madrepora  implicata  Dana.  —  Feejee  Islands  ;  J.  D.  Dana. 
Madrepora  tortuosa  Dana.  —  Feejee  Islands;  J.  D.  Dana. 
Madrepora  formosa  Dana.  —  Feejee  Islands;  J.  D.  Dana. 
Madrepora  brachiata  Dana.  —  Sooloo  Sea  ;  J.  D.  Dana. 
Madrepora  echinata  Dana.  — Feejee  Islands;  J.  D.  Dana. 
Madrepora  longicyathus  M.  Edw.  —  Singapore ;  Capt.  W.  II.  A.  Putnam. 
Madrepora  tubigera  Horn,  Proc.  Phil.  Acad.  Nat  Sci.  i860,  p.  435. 

Syn.  t  Madrepora  corymhosa  Lamk.  —  Singapore  ;  Capt.  W.  II.  A.  Put- 
nam. 

Madrepora  Danse  Verrill. 

Syn.  Madrepora  deformis  Dana  (non  Miciilin).  —  Tahiti ;  J.  D.  Dana, 
A.  Garret. 

Madrepora  CUspidata  Dana.  —  Tahiti ;  A.  Garret. 
6 
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Madrepora  plantaginea  Lamarck  (non  Dana). 

Syx.     M.  acercata  Daxa.  —  Singapore ;  Capt.  W.  H.  A.  Putnam. 

Madrepora  eerealis  Dana.  —  Singapore;  Capt.  W.  H.  A.  Putnam. 

Madrepora  nasuta  Dana.  — Tahiti;  J.  D.  Dana,  A.  Garret. 

Madrepora  globiceps  Dana.  —  Tahiti ;  J.  D.  Dana,  A.  Garret. 

Madrepora  millepora  Dan\. —  Singapore;  Capt.  W.  H.  A.  Putnam. 

Madrepora  convexa  Dana. 

Syx.  Madrepora  corymbose,  Daxa  (non  Lamk.),  the  young.  —  Singa- 
pore ;  Capt.  W.  H.  A.  Putnam*. 

Madrepora  surculosa  Dana.  —  Singapore  ;  Capt.  W.  H.  A.  Putnam. 

Madrepora  turbinata  Dana. 

Syx.     Madrepora  suradosa,  rar*  turbinata  Daxa. 

This  species  is  perfectly  distinct  from  M.  surculosa.  Unbleached  speci- 
mens are  delicate  rose-colored.  —  Tahiti ;  J.  D.  Dana,  A.  Garret. 

Madrepora  appressa  Dana. 

Syx.  Hcteropora  appressa  Ehr.  1834;  f  H .  imbricata  Ehr.  ;  Madre- 
pora plantaginea  Daxa  (non  Lamarck)  ;  f  M.  echidncea  Daxa.  —  Singa- 
pore; Capt,  W.  II.  A.  Putnam. 

Madrepora  paxilligera  Dana.  —  Tahiti ;  A.  Garret 

Madrepora  cytherea  Dana.  —  Tahiti ;  J.  D.  Dana,  A.  Garret. 

Madrepora  spieifera  Dana.  —  Singapore  ;  Capt.  W.  H.  A.  Putnam. 

Madrepora  palmata  Lamarck. 

Syx,  Madrepora  pcrarnpla  IIorx,  Proc.  Phif.  Acad.  Xat.  Sci.  I860, 
p.  435.  —  Florida  and  West  Indies  ;   L.  Agassiz,  D.  P.  Woodbury. 

Porites  furcata  Lamarck.  —  Florida  and  West  Indies  ;  L.  Agassiz. 

Porites  clavaria  Lamarck.  —  Florida  and  West  Indies  ;  L.  Agassiz. 

Porites  COmpressa  Dana.  —  Sandwich  Islands;  A.  Garret. 

Porites  mordax  Dana.  —  Sandwich  Islands  ;  A.  Garret. 

Porites  lobata  Dana.  —  Sandwich  Islands;  A.  Garret. 

Porites  astra30ides  Lamarck.  —  Florida  and  West  Indies ;  L.  Agassiz. 

Synarsea  Vebrill. 

Coral  1  urn  irregularly  branched  or  glomerate.  Cells  without  distinct  walls, 
the  septa  rudimentary;  six  prominent  paliform  lobes  surround  the  central 
cavity,  which  has  a  rudimentary  or  very  small,  tubercular  columella  ;  out- 
side of  the  pall  are  other  similar  points,  or  granulations,  scattered  between 
ttie  cells,  which  are  not  distinctly  circumscribed,  but  often  separated  for 
some  distance  by  a  porous  coenenchyma. 

This  genus  includes   Porites  eroM,   P.  informis,  and   P.  tnonticulosa  of 
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Dana,  together  with  the  following.     The  existence  of  generic  chara 
distinct  from  Pontes  in   these  species  was  suggested   by  Milne-Edward-, 
although  he  had  not  been  able  to  examine  specimens  of  them. 

Synarsea  D arise  Vehbiia. 

Syx.  Pontes  contigua  Dana  ;  Pontes  Dance  II  EdW.  and  IIaimk. — 
Feejee  Islands;  J.  D.  Dana. 

Synarsea  irregularis  Verrill. 

This  species  forms  large  irregular  masses,  consisting  of  numerous  angular, 
clavate,  uneven  and  crowded  branches,  often  nodose  at  the  ends,  and  much 
coalesced,  giving  a  rough,  eroded  appearance  to  the  mass.  Cells  larger 
than  in  the  following  species;  pali  prominent,  slender;  columella  rudimen- 
tary, often  wanting.  Surface  covered  with  slender,  prominent,  often 
toothed  granulations,  which  are  rather  loosely  arranged.  Color,  deep  um- 
ber brown.  —  Sandwich  Islands  ;  A.  Garret. 

Synarsea  convexa  Verrill. 

Corallum  forming  rounded  hemispherical  clumps,  composed  of  numerous 
closely  crowded,  slender  branches,  very  much  divided,  angular,  and  often 
flabellifbrm  at  the  summits,  much  coalesced  near  the  ends,  leaving  the  tips 
free  for  about  one  third  of  an  inch.  Cells  closely  arranged  even  on  the  sides 
of  the  branches,  small  and  shallow  ;  pali  short,  thick,  obtuse,  surrounded  by 
short,  obtuse  granulations,  which  are  crowded  over  the  whole  surface  be- 
tween the  cells.     Color,  dark  ash.  —  Society  Islands ;  A.  Garret. 

Synarsea  solida  Verrill. 

Corallum  convex  and  glomerate,  arising  from  a  narrow  base,  formed 
by  numerous  very  irregular  stout  branches,  coalesced  nearly  throughout 
into  a  solid  mass,  leaving  only  the  ends  free  for  about  halt'  an  inch  ;  these 
are  often  one  half  an  inch  thick,  angular  and  proliferous.  Cells  rather 
open  and  distinct,  numerous ;  pali  distinct,  not  very  prominent ;  septa 
apparent,  but  imperfect;  columella  generally  wanting;  granulations  of  the 
surface  rough,  irregular,  not  crowded.  Color,  grayish  brown.  —  Society 
Islands ;  A.  Garret. 

Alveopora  excelsa  Verrill. 

Coral  incrusting  at  base,  massive,  gibbous,  rising  into  long  subrvlindrical 
lobes,  rounded  at  the  summits.  Cells  deep,  neatly  polygonal,  nearly  uni- 
form in  size,  averaging  about  .08  of  an  inch  in  diameter,  with,  occasionally, 
much  larger  ones  intermingled  ;  septa  in  two  cycles,  represented  by  twelve 
vertical  series  of  slender  spines,  uniting  at  the  middle  into  a  loose  rudimen- 
tary columella;  walls  thin,  pierced  by  numerous  rounded  pores. —  Singa- 
pore ;   Capt.  W.  II.  A.  Putnam. 

Alveopora  retusa  Verrill. 

Corallum  irregularly  lobed  or  gibbous;  the  lobes  thick,  clavate,  often 
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compressed  or  subfurcate  at  the  ends.  Cells  deep,  unequal  in  size,  the 
largest  about  one  tenth  of  an  inch  in  diameter,  with  others  not  half  as  large 
intermingled;  septa  represented  in  the  large  cells  by  three  cycles  of  spines, 
uniting  into  an  imperfect  columella;  walls  rather  stout,  with  large  oval 
pores  in  vertical  series.  —  Singapore  ;  Capt.  W.  H.  A.  Putnam. 

Montipora  capitata  M.  Edw.  and  Haime. 

Syn.     Manopora  capitata  Dana.  —  Sandwich  Islands ;   A.  Garret 

Montipora  efifusa  M.  Edw.  and  Haime. 

Syn.     Manopora  effusa  Dana.  —  Society  Islands ;   A.  Garret. 

Montipora  nodosa  M.  Edw.  and  Haime. 

Syn.     Manopora  nodosa  Dana.  —  Feejee  Islands;  J.  D.  Dana. 

Montipora  erosa  M.  Edw.  and  Haime. 

Syn.     Manopora  erosa  Dana.  —  Feejee  Islands  ;  J.  D.  Dana. 

Montipora  hispida  M.  Edw.  and  Haime. 

Syn.  Manopora  hispida  and  M.  spumosa  Dana  (non  Lamk.).  —  Singa- 
pore ;   Capt.  W.  H.  A.  Putnam. 

Endopachys  Maclurii  M.  Edw.  and  Haime.     1848. 

Syn.     Turbinolia  Maclurii  Lea.     1833.  —  Tertiary,  Alabama. 

Balanophyllia  elegans  Verrill,  Report  on  the  Polyps  of  the  Northwest 
Boundary  Survey,  1861  (not  yet  published). 

Corallum  attached  by  a  broad  base,  low,  subturbinate.  Calyx  broad, 
oval,  deep.  Epitheca  well  developed,  covering  more  than  half  the  height 
of  the  wall,  which  is  thin  and  very  porous.  Septa  thin,  forming  five  com- 
plete cycles,  the  principal  ones  a  little  exscrt,  strongly  toothed  at  the  sum- 
mit, finely  dentate  below ;  those  of  the  last  order  unite  together  near  the 
columella,  and  are  joined  near  their  middle  by  those  of  the  preceding 
order  ;  columella  porous,  little  developed.  Height  .4  of  an  inch  ;  greatest 
diameter  of  the  calyx  .48,  shortest  .4.  Color  of  the  living  polyp,  bright 
orange.  —  Crescent  City  and  Mendocino,  California;  A.  Agassiz. 

Balanophyllia  scabrosa  Verrill. 

Syn.  DcndroplnjIJia  scabrosa  Dana,  1846;  BahinoplnjUia  Cinnitu/ii  M. 
Edw.  and  Haime,  1848;  Dendrophyllia  ?  scabrosa  M.  Edw.  Coralliares. — 
Singapore  ;  J.  D.  Dana. 

Ccenopsammia  equiserialis  M.  Edw.  Coralliaires.    1857. 
Singapore  ;   ('apt.  YV.  II.  A.  Putnam. 

Ccenopsammia  tenuilamellosa  M.  Edw.  and  Haime. 

Monographic  des    Enpsammides,   1848.  —  Panama  and  Acapulco;   A. 
Agassiz. 
Ccenopsamrnia  radiata  Verrill. 

Similar  to  the  preceding  species,  but  having  a  much  smaller,  spongy  col- 
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umella,  more  conical  and  less  open  cells,  and  the  six  primary  septa  much 
broader  and  thicker  than  the  others,  with  rounded  nearly  entire  edge*. — 
Society  Islands;  A.  Garret. 

Stylophora  digitata  M.  Edw.  and  II.wme.    isr>o. 

Sv.v     Madrepora  dhjitala  Pallas,  Elench.  Zooph.  p.  326,  1766  ;  Porx- 
tr<   scabra   and   elongaia   Lame.    181G ;   Sideropora  digitata  and  elm, 
I5i.ai.wii. i. k,   lM.'JO;    Dana,  1846;  Porites  d'ujilata   Ehr.  18S4.  —  Singa- 
pore;  Capt.  \V.  II.  A.  Putman. 

Stylophora  Danse  M.  Edw,  and  IIaime.    18')0. 

Sv.v.  Suh-ropora  pahnata  Dana,  184G  (non  Lamk.).  —  Singapore; 
Capt.  W.  II.  A.  Putnam. 

This  approaches  the  preceding  very  closely  in  some  of  its  forms,  and  may 
not  be  distinct. 

Stylophora  stellata  Verrill. 

Corallum  forming  even  rounded  clumps,  a  foot  or  more  in  diameter,  con- 
sisting of  numerous,  evenly  crowded  branches,  which  are  rounded,  about 
one  half  an  inch  in  diameter,  furcate,  often  flattened  at  the  ends.  Cells 
evenly  crowded  over  the  surface,  arranged  somewhat  in  spiral  lines,  the 
upper  edges  prominent,  rather  stout.  Septa  forming  three  cycles,  the  last 
two  often  rudimentary  or  wanting ;  primary  septa  a  little  exsert,  rather 
narrow,  the  inner  edges  vertical,  scarcely  traceable  to  the  columella,  which 
is  small,  papilliform.  This  species  resembles  S.  digitata  in  form,  but  the  cells 
are  entirely  different.  —  Kingsmills  Islands  ;  A.  Garret. 

Madracis  decactis  Verrill. 

Syn.  Astrea  decactis  Lyman,  Proc.  Bost.  Soc.  Nat.  Hist.  VI.  p.  260, 
1857.  —  Florida;   L.  Agassiz. 

Stylaster  roseus  Okay,  Zool.  Misc.    1836. 

Syn.  Madrepora  rosea  Pallas,  1766  ;  Oculina  rosea  Lamk.  1816  ;  AUo- 
pora  rosea  Dana,  1846  ;  Stylaster  roseus  Agassiz,  Florida  Reefs,  with  fig. 
(unpublished).  —  Florida;  L.  Agassiz. 

Stylaster  elegans  Vebrill. 

Corallum  ilabclliform,  the  principal  branches  large,  compressed,  rapidlv 
dividing  into  smaller  branches  and  branchlets,  the  ultimate  divisions  very 
slender  and  delicate,  rarely  eoalescent.  Cells  very  small,  a  little  promi- 
nent, mostly  arranged  on  the  edges  of  the  branchlets,  but  a  few  are  scat- 
tered over  the  sides;  septa  narrow,  about  sixteen  distinct;  columella 
minute,  styliform.  Color,  bright  rose,  lighter  on  the  large  branches.  — 
Ebon  Island  ;  A.  (1  arret. 

Stylaster  tenuis  V  err  ill. 

Corallum  similar  to  the  preceding  in  its  mode  of  branching,  but  the 
branches  are  not  compressed.    Cells  one  third  larger,  about  .02  of  an  inch  in 
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diameter,  arranged  in  simple  longitudinal  series  on  the  edges  of  the  branch- 
lets,  deep  at  the  centre,  with  a  minute  slender  columella,  which  is  often 
wanting ;  septa  twelve  or  fourteen,  a  little  exsert,  about  one  third  as  broad 
as  the  cells.  Color,  light  red,  with  small  irregular  spots  of  white  ;  sides  of 
the  branchlets  thickly  covered  with  small  verrucae. —  Upolu,  Navigator 
Islands  ;  J.  D.  Hague. 

Distichopora  nitida  Verrill. 

Corallum  flabelliform,  branching  dichotomously  in  a  plane.  Branches 
round  or  flattened  transversely  ;  the  branchlets  obtuse,  often  compressed  at 
the  tips ;  surface  very  minutely  granular,  appearing  almost  smooth,  with 
scattered  patches  of  rounded  verrucae,  having  rudimentary  septa  and  pits 
surrounding  them,  and  therefore  probably  corresponding  to  the  enlarged 
columella?  of  cells  without  solid  walls.  Three  rows  of  minute  pits  are 
arranged  eloselv  in  regular  series  alonsj  the  edges  of  the  branches ;  those 
of  the  central,  larger  row  are  circular  and  often  have  a  slender  columella 
in  the  centre.  The  lateral  ones  are  much  smaller,  and  generally  irregular 
in  form ;  a  transverse  section  shows  that  the  central  pits  correspond  to  the 
central  open  space  in  the  cells  of  Stylaster,  while  the  lateral  ones  are  inter- 
septal  chambers,  the  greater  part  of  which  have  been  obliterated  by  the 
thickening  of  the  septa ;  in  some  of  the  cells,  twelve  septa  may  be  traced. 
Color  bright  red,  with  the  tips  of  the  branches  yellowish  white  ;  other 
specimens  are  light  orange.  —  Ebon  Island ;  A.  Garret. 

Distichopora  COCCiliea  Gray.     I860.  —  Australia?;  A.  Garret. 

Errina  aspera  Gray,  Trans.  Zool.  Soc.     1835. 

Syn.     Millcpora  aspera,  Linn.  Ed.  XII.  1767.  —  Fayal ;  Clias.  Dabney. 

An  examination  of  the  structure  of  this  coral  has  convinced  me  that  it  is 
closely  allied  to  Distichopora,  and  consequently  to  Stylaster,  the  process  of 
filling  up  the  cells  being  here  carried  to  the  last  degree. 

Oculina  varicosa  LeSueur.     1317.  —  St.  Thomas.  W.  I.  ;  Dr.  G.  H.  Otis. 
This  species  is  unquestionably  distinct  from  the  next,  with  which  it  has 
been  united  by  Milne-Edwards  and  Ilaime.     It  resembles  more  0.  Peti- 
veri  M.  Edw.  and  II. 

Oculina  diffusa  Lamarck.  —  Florida  ;  L.  Agassiz,  G.  "Wurdemann. 

Oculina  arbuscula  Agassiz,  MS.,  Rep.  on  the  Florida  Reefs,  with  fig.  (un- 
published). 

Corallum  arborescent;  the  trunk,  arising  from  a  flat,  incrusting  base, 
divides  rapidly  into  spreading,  round,  tapering  branches  and  branchlets. 
Corallites  prominent,  arranged  somewhat  in  spiral  lines ;  cells  large  (.06 
inch),  open,  deep  ;  septa  in  three  cycles  well  developed,  the  principal  ones 
exsert,  rounded  at  the  summits,  vertical  within  ;  columella  little  developed. 
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Costa;  scarcely  apparent  between  tlie  cells.  —  Off  Charleston,  South  Caro- 
lina ;  L.  Agassiz. 

Oculina  implicata  Agassiz,  MS.,  L  c,  Bg.  (unpublished). 

Corallum  funning  dense  clumps  of  irregular,  crowded,  much  coalesced 
blanches.  Corallites  irregularly  arranged,  numerous,  very  slightly  promi- 
nent, with  nearly  level  interstices,  marked  by  the  scarcely  prominent  radi- 
ating costSB.  Cells  smaller  than  in  the  two  preceding  species  and  less 
open;  columella  rudimentary;  septa  very  little  exsert.  —  OH*  Cape  Ilat- 
teras,  North  Carolina;  L.  Agassiz.  — Beaufort,  North  Carolina;  A.  S. 
Bickmore. 

Astrangia  Danse  Agassiz,  Smith.  Contr.,  with  6  plates  (unpublished) ;  Proc. 
Amor.  Assoc.  Vol.  II.  p.  G8,  1849  (non  M.  Edw.  and  HaIMB,  1850). 

Syh.  Astrangia  astreiformis  Lkidy  (non  M.  Edw.  and  Haimk). — 
Long  Island  Sound ;  L.  Agassiz. 

Astrangia  astreiformis  M.  Edw.  and  IIaime.    1850. 
Charleston,  South  Carolina ;  L.  Agassiz. 

Astrangia  solitaria  Verrill. 

Svx.  Caryophijllia  solitaria  LeSueur,  Journal  Phil.  Acad.  Nat.  Sci.  I. 
p.  180,  pi.  VIII.  fig.  11,  1817.  — Hay ti;  D.  F.  AVeinland.  — St.  Thomas; 
Dr.  G.  II.  Otis. 

The  corallites  in  this  species  are  distantly  scattered,  but  connected  by 
a  thin  basal  expansion  ;  septa  crowded,  strongly  denticulate. 

Syndepas  Gouldii  Lyman,  Proc.  Bost.  Soc.  Nat.  Hist.  VI.  p.  274.     1857.  — 
Cumana,  Venezuela,  South  America ;  J.  P.  Couthouy. 

Phyllangia  dispersa  Verrill. 

Corallites  connected  by  a  basal  expansion,  which  is  generally  thin,  but 
sometimes  thickened,  irregularly  scattered,  often  one  half  an  inch  distant, 
about  one  fourth  of  an  inch  in  diameter,  and  somewhat  less  in  height. 
Primary  and  secondary  septa  much  exsert,  with  narrow,  subentire  sum- 
mits. Columella  well  developed,  trabicular,  and  rudely  papillose.  —  Pa- 
nama ;  A.  Agassiz. 

Cladocora  arbuscula  M.  Edw.  and  IIaime.     1849. 

Syn.  Caryophyllia  arbuscula  LeSueur,  1820;  Dana,  184G.  Cladocora 
arbuscula  Agassiz,  Florida  Reefs,  with  fig.  (unpublished).  —  Florida;  L. 
Agassiz,  G.  Wurdemann. 

Orbicella  cavernosa  Agassiz,  MS.  1.  c.,  fig.  (unpublished). 

Syx.  Madrepora  cavernosa  Esp.  1797;  Facia  cavernosa  Oken,  1815; 
Astrea  argus  Lamarck,  1816;  Orbicella  argus  Dana,  184G  ;  lleliastrea 
cavernosa  M.  Edw.  1857.  —  Florida;  L.  Agassiz.  —  Hayti;  D.  F.  Wein- 
land. 

The  subgenus  Orbicella  of  Dana  is  almost  identical  with  lleliastrea  of 
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Milne-Edwards,  the  first  three  species,  at  least,  belonging  to  the  latter  genus ; 
therefore  there  appears  to  be  no  sufficient  reason  for  changing  the  earlier 
name. 

Orbicella  annularis  Dana.    1846. 

Syn.  Madrepora  annularis  Ellis  and  Sol.  1786  ;  Aslrea  annularis 
Lamarck  ;  Heliastrea  annularis  M.  Edw.;  Orbicella  annularis  Agassiz,  1.  c., 
with  fig.  (unpublished).  —  Florida;  L.  Agassiz.  —  Ilayti;  D.  F.  Weinland. 

Goniastrea  varia  Vkrrill. 

Syn.     Aslrea  varia  Dana  ;  Prionaslrea  ?  varia  M.  Edw.  and  IIaime.  — 
St.  Thomas;  Dr.  G.  II.  Otis. 
Favia  ananas  Oken,  Lehrb.  derNat.  I.  p.  67.     1815. 

Syn.  Madrepora  ananas  (pars)  Linn.  Ed.  X.  1758;  Pallas,  Elench. 
Zooph.  176G  ;  Astrea  a?ianas  Lamarck,  181G  ;  Parastrea  ananas  M.  Edw. 
and  IIaime,  1850;  Favia  a«anas  M.  Edw.  Coralliaires,  1857.  —  Florida; 
L.  Agassiz,  D.  P.  Woodbury. 

Cceloria  dsedalea  M.  Edw.  and  Haimb.    1851. 

Syn.  Madrepora  dcedalea  Ellis  and  Sol.  1786;  Mccandrina  dcedalea 
Lamarck,  1816  ;  Dana,  1846  ;  Astrona  dcedalea  M.  Edw.  and  Haime, 
1849.  —  Singapore  ;  P.  Ellis. 

Hydnophora  exesa  M.  Edw.  and  IIaime.     1849. 

Syn.  Madrepora  exesa  Pallas,  1766  (young)  ;  Hydnoplwra  Pallasii 
and  //.  Dcmidoffi  Fischer,  1810  ;  Monticularia  meandrina,  M.  folium,  and 
?  M.  polygonata  Lamarck,  1816;  Hydnophora  Dcmidoffi  and  ?  II.  polygo- 
nata  M.  Edw.  and  IIaime,  1849.  —  Singapore  ;  Capt.  W.  II.  A.  Putnam. 

The  extensive  series  of  specimens  in  the  Museum  shows  that  the 
synonymes  quoted  refer  to  the  various  stages  of  growth  of  one  species,  as 
suggested  by  Milne-Edwards. 

Diploria  cerebriformis  M.  Enw.  and  IIaime.    1849. 

Syn.  Mccandrina  cerebriformis  Lamarck.  —  Florida  ;  L.  Agassiz.  — 
Bermuda  ;  II.  Hammond. 

Manicina  areolata  [pars)  Ehr.    1834. 

Syn.  Madrepora  areolata  Linn.  Ed.  X.  1758  ;  Morandrina  areolata  La- 
marck ;  ?  Manicina  jneandrites,  M.  hispida,  M.  jmvrupta,  and  M.  manica 
Ehr.  1834  ;  M.  dilatala  Dana,  1846  ;  Manicina  areolata  Agassiz,  1.  c,  with 
fig.  (unpublished). — Florida;  L.  Agassiz,  G.  Wurdemann. —  St.  Thomas; 
Dr.  G.  II.  Otis. 

Trachyphyllia  amarantum  M.  Edw.  and  Haime.    1849. 

Sy\.  Marvcina  amarantum  Dana,  1846.  —  Singapore  ;  Capt.  W.  H.  A. 
Putnam. 

Ma3andrina  clivosa  Vkrrill. 

Syn.     Madrepora   clivosa  Ellis  and   Sol.  p.  163,   1786;   Madrepora 
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JUograna  Esp.  T*b.  XXII.  1789  (non  Matandrina  JUograna  Lamabck); 
Matandrina  matnmosa  Dana  ;  1  M.  interrupta  Dana;  1  Mceandrina grandilo- 
batalfi.  Edw.  and  IIaimk. —  Florida;  L.  Agaauz,  D.  P.  Woodbury. — 
JIayti;  D.  F.  Weinland. 

Maeandrina  strigosa  Dana.    184C. 

Syn.     Cadoria  striyosa  M.  Edw.  Coralliaires.  —  Florida;  L.  Agassiz. 

Maeandrina  Jabyrinthiformis  Dana.    1840. 

Syn.  Madrepora  labyrinthijormu  Linn.  Kd.  X.  1758;  Madrepora  toby- 
rinthica  Ellis  and  Sol.  178G,  pi.  46,  figs.  3  and  4  (mm  Maandrina  lahy- 
rinihica  LAMARCK,  Eiiil,  nee  Coeloria  labyrintkiformis  M.  Edw.  and 
Haimb)  ;  Mceandrina  labyrinthica  Dana  ;  Mceandrina  sinuosissima  M. 
Edw.  and  IIaimk.  —  Florida  ;  L.  Agassiz.  —  St.  Thomas  ;  Dr.  G.  II.  Otis. 

Maeandrina  sinuosa  LeSueur,  Mem.  da  Mus.  VI.  p.  278.  pi.  15,  fi^s.  4-7, 
1820  (non  Madrepora  sinuosa  Ellis  and  Solander,  nee  Mozandrina  sinuosa 
Quoy  and  Gaim). 

Syn.  Madrepora  lahyrinlhiformis  (pars)  Linn.  Ed.  X. ;  Maeandrina 
labyrinthica  (pars)  Lamarck  ;  Lamouroux  ;  Maeandrina  crassa  (?)  M. 
Edw.  and  IIaimk.  —  Florida;  L.  Agassiz,  G.  Wurdemann. 

Colpophyllia  gyrosa  M.  Edw.  and  Haimb.    1849. 

Syn.  Madrepora  gyrosa  Ellis  and  Sol.  1786  ;  Maeandrina  gyrosa 
Lamarck  ;  Mussa  gyrosa  Dana  ;  Colpophyllia  gyrosa,  Agassiz,  1.  c.,  with 
fig.  (unpublished).  —  Florida  ;    L.  Agassiz. 

Tridacophyllia  lactuca  Blainville.    1830. 

Syn.  Madrepora  lactuca  Pallas,  1766;  Pavonia  lactuca  Lamarck, 
1816.  —  Singapore;  Capt.  W.  II.  A.  Putnam. 

Tridacophyllia  Manicina  Dana.    1846. 

Syn.  Madrepora  lactuca  Ellis  and  Sol.  pi.  44  (non  Pallas). — 
Singapore  ;  Capt.  AV.  IT.  A.  Putnam. 

Caulastrea  furcata  Dana.  —  Feejce  Islands  ;  J.  D.  Dana. 

Symphyllia  radians  M.  Edw.  and  Haime.    1849. 

Syn.  Mussa  crispa  Dana  (non  Lamarck).  —  Singapore;  Capt.  TV. 
H.  A.  Putnam. 

Mussa  tenuidentata  M.  Edw.  and  Haime.    1849. 

Syn.     Mussa  sinuosa  Dana.  —  Singapore  ;  Capt.  W.  II.  A.  Putnam. 

Mussa  cytherea  Dana.  —  Society  Islands ;  A.  Garret. 

Mussa  regalis  Dana,  Zoophytes.     1846. 

Syn.  f  Symphyllia  Valenciennesi  M.  Edw.  and  Haime,  1849. —  Singa- 
pore ;  Capt.  W.  II.  A.  Putnam. 

Isophyllia  dipsacea  Agassiz,  MS. 

Syn.      Mussa  dipsacea  Dana  ;    Symphyllia  ?  dipsacea   M.   Edw.   and 
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Haime  ;   1  Symphyllia  guadulpensis  M.  Edw.  and  Haime,  1849.  — Florida 
Reefs  ;   L.  Agassiz.  —  Bermuda  ;  Frederic  Rees,  M.  D. 

Isophyllia  sinuosa  Verrill. 

Syn.     Madrepora  sinuosa  Ellis  and  Sol.     1786. 

This  species  forms  spreading  rounded  masses,  often  six  inches  in  diameter 
and  about  two  thick.  "Walls  echino-costate  exteriorly.  The  rather  shallow, 
open  cells  are  generally  confluent  in  series  of  from  two  to,  five,  but  often 
simple.  Septa  very  numerous,  the  edges  divided  into  long,  slender,  sub- 
equal  teeth.  Columella  well  developed,  papillose.  It  differs  from  the  pre- 
ceding in  its  broader  growth,  more  numerous  and  thinner  septa,  much  more 
shallow  and  narrow  cells,  which  are  about  .7  of  an  inch,  instead  of  an  inch 
or  more,  in  diameter.  The  ridges  are  narrow  and  sinuous,  often  with  a 
groove  at  the  top.  —  St.  Thomas,  West  Indies  ;  Dr.  G.  H.  Otis. 

Isophyllia  rigida  Verrill. 

Syn.  Astrea  rigida  Dana,  Zooph.  1846.  —  Florida ;  L.  Agassiz.  —  Ber- 
muda ;  T.  C.  Hill. 

Euphyllia  fimbriata  M.  Edw.  Coralliaires.     1857. 

Syn.  Euphyllia  mozandrina  Dana,  Zooph.  1846.  —  Singapore;  Capt. 
W.  H.  A.  Putnam. 

Galaxea  fascicularis  Oken.    1815. 

Syn.  Madrepora  fascicularis  Linn.  Ed.  X.  1758  ;  Anthophyllum  fascicu- 
laris Dana,  1846;  Galaxea  fascicularis  M.  Edw.  and  IIaime,  1851. — 
Singapore ;  Capt.  W.  H.  A.  Putnam. 

Galaxea  csespitosa  Verrill. 

Syn.  Madrepora  caispitosa  Esper.  1789;  Anthophyllum  cccspitosum 
Dana,  1846;  Galaxea  Ellisii  M.  Edw.  and  Haime,  1851. —  Singapore; 
Capt.  W.  H.  A.  Putnam,  J.  D.  Dana. 

Fungia  patella  M.  Edw.  and  IIaime.     1851. 

Syn.     Madrepora  patella  Ellis  and  Sol.  1786;  Fungia  agariciformis 

and  patellaris  Lamarck,  1801 ;  Fungia  agariciformis  Dana.  —  Singapore  ; 

Capt.  W.  H.  A.  Putnam. 
Fungia  repanda  Dana.     1846.  —  Singapore;  Capt.  W.  H.  A.  Putnam. 
Fungia  dentata  Dana.     1846.  —  Singapore  ;  Capt.  W.  H.  A.  Putnam. 

Fungia  Danae  M.  Edw.  and  Haime.     1851. 

Syn.     Fungia  echinata  Dana,   Zooph.   (non  Pallas  nee  Esper.).  — 
Singapore;  Capt.  W.  H.  A.  Putnam. 
Fungia  confertifolia  Dana.     1846  —  Feejec  Elands ;  J.  D.  Dana. 

Fungia  concinna  Verrill. 

Corallum  strongly  convex,  with  a  deep,  narrow  central  fosse.  Septa 
very  unequal,  the  principal  ones  nearly  evenly  exsert,  broad,  rather  thick, 
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the  cdge9  evenly  dentate,  with  large,  regular,  acute  teeth  ;  latest  ones 
narrow  and  thin,  deep  between  the  larger,  the  edges  scarce!)  divided. 
Lower  surface  crowdedly  eostate,  the  COStCB  unequal,  covered  with  obtuse 
papilliform  spines.     This  species  is  allied  to  /''.  repanda^  but  u  very  distinct 

in  the  character  of  the  septa.  —  Zanzibar;  C.  Cooke,  E.  D.  Bop 

Fungia  serrulata  Verrill. 

Corallum  somewhat  convex  in  the  centre;  fosse  very  narrow.  Princi- 
pal septa  subequal,  much  narrower  than  in  the  preceding,  the  edges 
irregularly  dentate,  with  small,  very  acute,  unequal  teeth  ;  latest  septa 
thin,  much  more  narrow,  the  edges  finely  and  regularly  denticulate.  Lower 
surface  with  the  principal  costae  about  .5  of  an  inch  distant,  and  many  other 
finer  ones  between  ;  all  of  them  covered  with  prominent,  obtuse,  papilliform 
spines.  —  Kingsmills  Islands  ;  A.  Garret. 

Fungia  Haimei  Verrill. 

Syn.  Fungia  discus  M.  Enw.  and  IIaime,  1851  (non  Dana). 
This  species  differs  from  F.  discus  Dana,  of  which  the  original  specimen 
is  before  me,  in  having  stronger  and  nearly  equal  costae,  furnished  with 
numerous  sharp,  curved  spines,  instead  of  scattered,  irregular,  obtuse  ones, 
nearly  obsolete  on  the  central  portion,  and  in  having  more  equally  devel- 
oped septa,  which  are  more  finely  and  regularly  serrated  with  small,  acute, 
angular  teeth.  —  Zanzibar  ;  C.  Cooke. 

Fungia  valida  Verrill. 

Nearly  circular,  elevated  at  the  centre.  Septa  very  unequal,  the 
principal  ones  very  broad  and  thick,  the  last  narrow  and  thin,  all  except 
those  of  the  latest  cycle  strongly  serrate  with  very  large,  broad,  acute 
teeth.  Costae  very  unequal,  the  principal  ones  thick  and  prominent,  with 
numerous  strong,  acute,  often  curved  spines ;  between  these  are  from  three 
to  five,  scarcely  distinct,  except  near  the  edge,  and  not  spinose.  Columella 
fine  spongy.  —  Zanzibar ;  C.  Cooke. 

CtenactiS  Agassiz,  MS.     I860.  —  Type,  Fungia  echinata  Pallas. 

This  genus  includes  besides  Fungia  Ehrenbergii  Leuckart,  and  F. 
crassa  Dana,  the  following  :  — 

Ctenactis  gigantea  Agassiz,  MS. 

Syn.  Fungia  gigantea  (var.)  Dana,  Zoophytes,  p.  303,  pi.  19,  fig.  12.  — 
Feejee  Islands ;  J.  D.  Dana. 

Ctenactis  echinata  Agassiz,  MS.    1860. 

Syn.  Fungia  echinata  Pallas,  1766  ;  Fungia  pectinata  Eiir.  ;  Dana  ; 
Fungia  EJcrenbergii  {pars)  Dana;  Fungia  echinata  M.  Edw.  and  Haimk. 
—  Singapore ;  Capt.  W.  II.  A.  Putnam. 
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Lobactis  Agassiz,  MS.     I860.  —  Type,  Fungia  dentigera  Leuckakt. 

Lobactis  Danse  Agassiz,  MS.    i860. 

Syx.  Fungia  dentigera  Dana,  Zoophytes,  p.  301,  pi.  18,  fig.  4,  1846 
(non  Leuckart).  —  Sandwich  Islands  ;  A.  Garret. 

Lobactis  conferta  Agassiz,  MS. 

Oblong  oval,  thick,  massive,  with  even,  closely  crowded,  rather  thick, 
flexuous  septa,  evenly  and  finely  serrate,  with  very  small,  acute,  angular 
teeth,  their  sides  strongly  granulated.  Tentacular  lobes,  much  thickened, 
strongly  exsert,  angular,  subacute.  Lower  surface  thickly  covered  with 
rounded,  slightly  prominent  papillae.  Length  of  a  large  specimen,  6.5 
inches  ;  breadth,  4  ;  central  fosse,  2.5  long.  —  Kingsmills  Islands  ;  A. 
Garret. 

Pleuraetis  Agassiz,  MS.     1860.  —  Type,  Fungia  scutaria  Lamarck. 

Pleuractis  scutaria  Agassiz,  MS.    i860. 

Syx.    Fungia  scutaria  Lamarck,  1801 ;  Dana  ;  M.  Edw.  and  Haime. 

—  Singapore ;  Capt.  "W.  H.  A.  Putnam. 

Herpetolitha  Limax  Eschscholtz.    1825. 

Syn.  Madrepora  Limax  Esper  ;  Fungia  limacina  Lamarck,  1816  ;  Hali- 
glossa  Umacina  Eiir.,  1834;  Herpetolilhus  limacinus  Dana,  1846.  —  Singa- 
pore ;  Capt.  W.  II.  A.  Putnam. 

Herpetolitha  ampla  Agassiz,  MS 

A  large,  spreading  species,  broad  oblong  in  form,  obtusely  rounded  at 
the  ends ;  rather  thin,  about  one  inch  in  the  middle,  half  as  much  near  the 
edges.  Septa  thin,  rounded,  exsert,  the  median  ones  about  an  inch  in  length, 
the  lateral  half  an  inch;  the  edges  evenly  serrate  with  fine,  acute,  angular 
teeth.  Lower  surface  crowdedly  echinatc,  with  short,  conical,  acute  spines. 
A  specimen  13  inches  in  length  is  6  broad. —  Zanzibar  ;  C.  Cooke. 

Podabacia  Crustacea  M.  Edw.  and  Haime.    1851. 

Syx.  Madrepora  Crustacea  Pallas,  Elench.  Zooph.,  p.  201,  1766;  Pa- 
vonia  explanulata  Dana  ;  Podabacia  cgalhoides  M.  Edw.  and  Haime,  1850. 

—  Singapore  ;  J.  M.  Barnard. 

Cryptabacia  talpina  M.  Edw.  and  Haime.     1851. 

Stn.  Fungia  talpina  Lamarck,  1801  ;  Pohjphjllia  talpa  Blaixyille; 
Dana.  —  Singapore;  Capt.  W.  II.  A.  Putnam. 

Halomitra  clypeus  Vehrill. 

Si  x.  Halomitra  pileus  (pars)  Daxa,  Zoophytes,  p.  311,  pi.  21,  f.  2,  2  a, 
1846  (non  Madrepora  pileus  Lixx.  Ed.  X.,  Fungia  pileus  Lamarck,  1801, 
nee  Halomitra  pileus  M.  Edw.  and  Haime).  —  Feejee  Islands ;  J.  D.  Dana. 

This  is  a  very  thick,  massive  species,  quite  distinct  from  that  described 
by  Milne-Edwards  and  Haime,  which  appears  to  be  the  true  Madrepora 
pileus  Lixn. 
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Halomitra  tiara  Aoaeaia,  Ms. 

Corallum  solid,  very  convex  above,  mu'li  thinner  than  the  pr 
about  half  an  inch  thick.     Septo-costal  plates  thin,  short,  Itrongly  in 
dentate,  the  teeth  elongated,  acute,  granulated.     Cells  very  distinct,  I: 
ularly   scattered,  but   le.-s    remote    than   in   the    preceding,   owing  to  the 
much  shorter  plates,  which  are  ..'!  of  an  inch  long  near  the  centre,  and  about 
.6  near  the  margin.     Lower  surface  very  concave,  with  the  ii>tinct  to 

the  centre,  close,  Blightly  thickened,  covered  with  nearly  equal,  sharp,  conical 
spines.  —  Kingsmills  Islands  ;  A.  Garret. 

Zoopilus  echinatUS  Dana,  Zoophytes,  p.  319,  pi.  21,  fig.  6.     1846. 
Feejee  Islands ;  J.  D.  Dana. 

This  genus  is  perfectly  well  founded,  being  closely  allied  to  Lithact'uiia  ; 
not,  as  Milne-Edwards  has  supposed,  a  Fungia. 

Traehypora  Verrill. 

Corallum  explanate,  thin  ;  below  echinate  and  coarsely  costate ;  above 
with  scattered  polyp  centres  destitute  of  walls,  with  one  or  two  cycles  of 
septa,  radiating  at  the  centres,  but  becoming  subparallel  between  them,  as 
in  Halomitra,  strongly  dentate  or  lacerately  lobed,  the  strongest  lobes  sur- 
rounding the  polyp  centres;  columella  loose,  trabecular. 

This  genus  is  in  several  respects  intermediate  between  Halomitra  and 
Ecldnopora  ;  in  its  mode  of  growth  it  resembles  the  latter,  but  not  in  its 
cells.  It  appears  to  include,  besides  the  following,  Echinopora  aspera  Dana 
(Madrepora  aspera  Ellis  and  Sol.). 

Traehypora  lacera  Verrill. 

Broadly  explanate  and  gibbous,  thin,  with  many  irregular  openings  near 
the  margin.  Below  coarsely  and  irregularly  ribbed  or  costate.  the  principal 
costa?  very  thick,  prominent,  strongly  echinate,  the  spines  irregular,  lacer- 
ately lobed,  smaller  intermediate  COStSB  scarcely  spinose.  Upper  surface 
covered  by  rather  loose,  very  unequal  septo-costal  plates,  which  are  deeply 
and  irregularly  divided  into  strong  lacerate  spines;  die  plates  are  nearly 
parallel,  except  close  to  the  polyp  centres,  where  they  bend  abruptly  and 
unite  with  the  columella.  The  spines  around  the  centres  are  large  and 
stout,  often  broad  at  the  ends;  centres  irregularly  scattered,  from  half  an 
inch  to  an  inch  distant.  —  Singapore  ;  J.  M.  Barnard. 

Phyllastrea  tubifex  Dana.    1846. 

Syx.  Mi/cedium  tubifex  M.  Edw.  and  II aim k,  1851.  —  Feejee  Islands; 
J.  I).  Dana. 

This  genus  is  quite  distinct  from  Mycedium  in  its  coarse,  spinose  septa, 
and  strong  eostaa  beneath. 

Phyllastrea  explanata  Agassiz,  MS. 

Dilfers  from  the  preceding  in  its  broadly  explanate,  thin,  semicircular  or 
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subturbinate  fronds,  smooth  below,  with  distant,  strong  costae,  and  many 
smaller  intermediate  ones.  The  cells  are  smaller,  less  remote,  with  much 
thickened,  lacerately  toothed  septa,  which  become  very  thin  between  the 
cells.     Columella  rudimentary.  —  Tahiti ;   A.  Garret.  , 

Eehinopora  flexuosa  Verrill. 

Corallum  forming  broad,  thin,  foliaceous,  flexuous,  and  contorted  plates, 
often  growing  upright,  covered  on  both  surfaces  with  circular,  slightly 
prominent  corallites  about  .12  of  an  inch  in  diameter,  separated  ordinarily 
about  a  quarter  of  an  inch.  Between  the  cells  the  septo-costal  striae  are  nu- 
merous, thin,  divided  into  slender,  sharp  spines.  There  are  two  complete 
cycles  of  septa,  with  rudiments  of  a  third ;  those  of  the  first  cycle  are 
thickened  exteriorly  and  divided  into  prominent  teeth,  which  are  them- 
selves lacerate.  Columella  loose,  trabicular,  little  developed.  —  Singapore  ; 
Capt.  W.  H.  A.  Putnam. 

Eehinopora  reflexa  Dana. 

This  differs  from  E.  rosularia  Lamk.  in  having  three  complete  cycles  of 
septa.  —  Feejee  Islands ;  J.  D.  Dana. 

Acanthopora  Verrill.  — Type,  Eehinopora  horrida  Dana. 

Corallum  ramose,  solid,  the  cells  being  filled  below  as  in  Oculina.  Costce 
between  the  cells  represented  by  series  of  spines.  It  differs  also  from  Eehi- 
nopora in  its  polyps. 

Acanthopora  horrida  Verrill. 

Syn.  Eehinopora  horrida  Dana,  Zoophytes,  p.  282,  pi.  17,  f.  4,  4  a,  4  b, 
4  c,  184G.  —  Feejee  Islands;  J.  D.  Dana. 

Pavonia  formosa  Dana.  —  Tahiti ;  A.  Garret. 

The  genus  Pavonia  was  first  established  by  Lamarck  in  1801,  in  Systcme 
des  Animaux  sans  Vertebres,  p.  372 ;  therefore  this  name  must  be  retained, 
instead  of  Lophoseris  proposed  by  Milne-Edwards  and  Haime,  since  it  was 
not  employed  among  insects  until  1816. 

Pavonia  praetorta  Dana.  —  Tahiti;  A.  Garret. 

Pavonia  frondifera  Lamarck. 

Syn.  Paconia  frondifera  (pars)  Dana  ;  Lophoseris  frondifera  M.  Enw. 
and  Haime. —  Singapore;  Capt.  W.  H.  A.  Putnam. 

This  species  is,  possibly,  Mad>-cpora  feoides  Ellis  and  Solander. 

Pavonia  loculata  Dana. 

Syn.     Paconia  crassa  var.  loculata  Dana;   Lopkoserist  crassa   (pars) 
M.  EdW.  and  IIaimk. —  Singapore;  Capt.  W.  II.  A.  Putnam. 
This  is,  perhaps,  Madrepora  acerosa  Ellis  and  Solander. 

Pavonia  venusta  Dana. 

Syn.  Lophoserist  venusta  M.  Edyv.  and  Haime. —  Singapore;  Capt. 
W.  II.  A.  Putnam. 
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Pavonia  Danse  Vkhrill. 

Svn.  Pavonia  boleti/ormii  Dana  (non  Lamk.)  ;  Lophoseris  Danai  M. 
Edw.  and  IIaimk.  —  Sooloo  Sea;  J.  D.  Dana. 

Pavonia  varians  Vkurill 

Corallum  incrusting,  varying  in  form  according  to  the  object  upon  which 
it  grows,  at  times  glomerate,  massive,  and  gibbous,  with  short  angular  or 
convoluted  crests  rising  from  the  surface.  These  sometime!)  become  more 
elevated,  with  an  acute  edge,  or,  by  incrusting  the  tubes  of  Serpula?,  rise 
into  irregular  ramose  forms.  Septa  from  twelve  to  sixteen,  the  primary 
ones  thickened,  strongly  granulated.  Cells  rather  small,  open  ;  columella 
small,  papilliform,  often  wanting.  —  Sandwich  Islands  ;   A.  Garret. 

Leptoseris  papyracea  Vebbill. 

Syn.     Pavonia  papyracea  Dana. —  Sooloo  Sea  ;  J.  D.  Dana. 

Mycedium  fragile  Dana;  Aoassiz  MS.,  Florida  Reefs,  fig.  —  Florida;  L. 
Agassiz. 

Agaricia  agaricites  M.  Edw.  and  IIaime.    1851. 

Syn.  Madrepora  agaricites  Pallas,  17GG;  Pavonia  agaricites  Lamk.; 
Agaricia  (Mycedia)  agaricites  Dana.  —  Florida;  L.  Agassiz.  —  Ilayti; 
D.  F.  Weinland. 

Agaricia  purpurea  LeSueur.  —  Hayti ;  D.  F.  Weinland. 

Siderastrea  radians  Agassiz,  MS.  1.  c,  fig.  (unpublished). 

Syn.  Madrepora  radians  Pallas,  1766  ;  Madrepora  galaxea  Ellis  and 
Sol.  178G  ;  Astrca  galaxea  Lamk.  1801  ;  Siderastrea  galaxea  Bain  v.  1830; 
M.  Edw.  and  II.  1850  ;  Siderina  galaxea  Dana,  1846  ;  Aslrea  i-adians  M. 
Edw.  1857.  —  Florida;  L.  Agassiz.  —  Ilayti;  D.  F.  Weinland. 

Professor  Agassiz  ascertained  by  an  examination  of  the  living  polyps  of 
this  species,  in  1850,  that  it  is  a  Fungian  closely  allied  to  Pavonia,  with 
which  it  also  agrees  in  the  structure  of  the  coral ;  the  name  Astrca,  there- 
fore, cannot  with  propriety  be  retained  for  the  genus,  although  it  was  one 
of  the  species  originally  included  in  that  genus  by  Lamarck. 

Siderastrea  siderea  Blainvillk.    1830. 

Syn.  Madrepora  siderea  Ellis  and  Sol.  178G;  Astrea  siderea  Lamk. 
181G;  Pavonia  siderea  Dana,  1846.  —  Florida  ;  L.  Agassiz.  —  Ilayti  ; 
D.  F.  Weinland. 

Siderastrea  clavus  Verkill. 

Syn.  Pavonia  clavus  Dana,  1846;  LopJioseris  f  clavus  M.  Edw. — 
Feejee  Islands  ;  J.  D.  Dana. 

Pachyseris  fluctuosa  Verrill. 

Corallum  forming  large  explanate  plates,  which  are  rather  thin,  some- 
what semicircular  in  outline,  attached   by  the  central  part  of  the  lower 
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edge.  The  upper  surface  concave,  sometimes  undulate  near  the  margin ; 
lower  surface  strongly  striated,  the  costas  close  and  thickened,  somewhat 
granulated.  The  transverse  ridges  of  the  upper  surface  are  regular  and 
often  extend  across  the  whole  breadth  of  the  surface,  occasionally  inter- 
rupted, mostly  undulated  or  flexuous,  about  as  high  as  broad.  Centres  of 
the  polyp  cells  very  minute,  but  distinct,  not  radiated-;  septo-costal  strias 
close  and  even:  bent  in  a  zigzag  manner  on  the  ridges.  Breadth  of  a  large 
specimen,  28  inches;  height,  15  ;  average  thickness,  .25;  width  of  the  val- 
leys, .20 Kingsmills  Islands  ;   A.  Garret. 

Merulina  ampliata  Ehrenberg.    1834. 

Syn.  Madrepora  ampliata  Ellis  and  Sol.  1786;  Agaricia  ampliata 
Lamk.  1801 ;  Merulina  speciosa  Horn  (non  Dana)  is  the  mature  form 
with  rising  branches,  Proc.  Phil.  Acad.  Nat.  Sci.  1860,  p.  435.  —  Singa- 
pore ;  Capt.  W.  H.  A.  Putnam. 

Merulina  regalis  Dana.     1846.  —  Feejee  Islands  ;  J.  D.  Dana. 
Merulina  speciosa  Dana.     1846.  —  Feejee  Islands ;  J.  D.  Dana. 

Clavarina  Verrill. 

Corallum  compact,  branching.  Cells  imperfectly  circumscribed,  but  not 
confounded  in  series.  Septa  and  walls  thickened,  the  former  lacerate- 
toothed,  with  paliform  teeth  at  the  bases.     Columella  rudimentary. 

Clavarina  seabrieula  Verrill. 

Syx.  Merulina  seabrieula  Dana,  Zoophytes,  p.  275,  pi.  16,  f.  2,  2  a,  2b, 
1846.  —  Feejee  Islands  ;  J.  D.  Dana. 

Zoanthus  soeiatus  Lamarck.     1801. 

Syn.  Actinia  sociata  Ellis,  Phil.  Trans.  1767;  Ellis  and  Sol.  1786; 
Zoantlia  sociata  Lamk.  Syst.  An.  sans  Vert.  1801 ;  Zoantlia  Ellisii  Lamk. 
Hist.  An.  sans  Vert.   1816;  Zoanthus  soeiatus  Eur.  1834.  —  Florida;  L. 

Agassiz. 

Cerianthus  americanus  Agassiz,  MS. 

Body  very  long,  often  two  feet  when  expanded,  and  upwards  of  an  inch 
in  diameter,  tapering  gradually  to  the  base.  Outer  tentacles  very  nu- 
merous, one  hundred  and  twenty  or  more,  slender,  about  1.5  inches  long, 
very  flexible;  inner  ones  close  to  the  mouth,  about  .75  of  an  inch  long, 
often  twisted  together  spirally.  Color  of  column  dark  cinnamon  brown, 
with  darker  lines  of  the  same  ;  marginal  tentacles  cinnamon  color,  lighter 
at  the  base;  inner  ones  darker,  marked  with  longitudinal  white  lines;  outer 
portion  of  the  disk  yellow,  with  dark  spots  at  the  base  of  the  tentacles. — 
Charleston,  South  Carolina,  buried  in  mud ;  L.  Agassiz. 

The  descriptions  of  the  colors  of  this  and  other  species  of  Actinida:  have 
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been  taken  from  a  series  of  drawings  which  Frofessor  Agassiz  caused  to  be 
made  from  living  specimens,  in  1852. 

Halcampa  albida  Agassiz,  Ms. 

Syx.  Corynactia  albida  Agassiz,  Proc.  Bost.  Soc.  Nat.  Hist.  VII.  p. 
24,  1859. 

Column,  in  full  expansion,  long  and  slender,  but  very  changeable  in 
form;  upper  half  covered  with  prominent  suckers,  arranged  rather  closely 
in  longitudinal  rows.  Tentacles  twenty,  slender,  with  a  rounded  knob 
at  the  end.  Length  in  expansion,  about  3  inches;  thickness,  .4.  Color 
light  brownish  yellow;  tentacles  lighter,  with  the  ends  dark  brown. — 
Nantucket,  Massachusetts,  buried  in  sand ;  13.  T.  Morrison. 

Dysactis  pallida  Verbill. 

Syn.  Actinia  pallida  Agassiz,  MS.  1849  ;  ?  Anthea  Jlavidula  McCrady, 
Proc.  Elliott   Soc.  of  Charleston,  S.  C,  I.  p.  280  (without  description). 

Column  short,  subeylindrical,  expanding  above  the  middle  to  the  margin 
of  the  broad  disk,  but  varying  somewhat  in  form  according  to  the  state  of 
contraction.  Inner  tentacles  an  inch  or  more  long,  slender,  those  near  the 
margin  short,  conical,  with  some  of  intermediate  length  between.  Column 
sometimes  1.25  inches  high  ;  disk  .75  broad.  Color  light  yellowish  brown  : 
longest  tentacles  lighter,  spotted  with  white.  —  Charleston,  South  Carolina  ; 
L.  Agassiz. 

Bunodes  cavernata  Vebbiia. 

Syx.  Actinia  cavernata  Bosc,  Hist.  nat.  des  Vers,  1802  (the  young). 
—  Charleston,  South  Carolina  ;  L.  Agassiz. 

Rhodactinia  Davisii  Agassiz,  Comptes-Rendus,  XXV.  p.  G77,  1847  ;  Revue 
zoologique  Soc.  Cuv.  p.  394,  1847. 

Syn.  Actinia  obtruncata  Stimpson, Marine Invertebrata  of  Grand  Me- 
nan,  p.  7,  1853  (littoral  variety).  —  Massachusetts  Bay;  L.  Agassiz. — 
Eastport,  Maine;  A.  E.  Verrill. 

The  genus  Rhodactinia,  established  by  Professor  Agassiz  in  184  7,  b  per- 
fectly equivalent  to  Tealia  recently  proposed  by  Gosse,  the  type  of  the 
former,  II.  Davisii,  being  the  American  representative  of  22.  CTOSSicOTtni  of 
Europe,  to  which  it  is  very  closely  allied. 

Aulactima   Agassiz,  MS. 

Column  elongated,  upper  portion  capable  of  involution.  Walls  with 
prominent  verrucie  in  longitudinal  rows  on  the  upper  portion  ;  the  marginal 
ones  larger,  trilobed,  the  lobes  again  subdivided  on  the  lower  side.  Tenta- 
cles short,  subequal. 

Aulactinia  capitata  Ao.,  MS.    1849. 

Column    much    elongated ;    basal  disk    somewhat   expanded.      Suckers 
8 
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extending  down  about  an  inch  from  the  summit,  becoming  obsolete  below. 
Marginal  tubercles  well  developed,  lower  surface  lobed  and  papillose. 
Tentacles  numerous,  short,  and  thick.  Color  of  the  column  greenish  or 
purplish  brown,  with  lighter  lines  ;  tentacles  light  yellowish  green,  with  a 
dark  longitudinal  line  on  the  inside,  interrupted  by  white  spots.  —  Charles- 
ton, South  Carolina,  buried  in  sand  to  the  tentacles;  L.  Agassiz. 

Metridium  marginatum  M.  Edwards,  Coralliaires.     1857. 

Syx.  Actinia  marginala  LeSueur,  Journal  Phil.  Acad.  Nat.  Sci.  I. 
p.  172,  1S17;  Actinia  dianlhus  Dawson,  Canadian  Nat.  and  Geologist, 
Vol.  III.  p.  412,  figs.  1  and  2,  1858.  —  Massachusetts  Bay;  L.  Agassiz. 
—  Bay  of  Fundy  ;  A.  E.  Verrill. 

This  is  the  American  representative  of  M.  dianlhus  of  Europe,  which  it 
closely  resembles  in  colors  and  form.  Living  specimens  of  the  two  species, 
comp arcd  side  by  side  in  the  Museum,  however,  have  shown  constant 
differences  in  the  arrangement  of  the  tentacles.  The  specimens  of  M. 
dianlhus  were  forwarded  from  the  Free  Public  Museum  of  Liverpool, 
through  Capt.  J.  Anderson. 

Cereus  sol  Agassiz,  MS. 

Syx.     Actinia  sol  Agassiz,  MS.  1849. 

Very  contractile  and  variable  in  form ;  when  fully  expanded  usually 
elongated,  narrowest  in  the  middle,  expanding  both  above  and  below. 
Tentacles  very  numerous,  often  four  or  five  hundred,  those  of  the  primary 
cycles  about  half  an  inch  long,  scattered,  placed  about  midway  between  the 
mouth  and  the  margin  of  the  disk,  the  outer  ones  becominjj  very  crowded 
and  small.  Actinostome  with  seven  folds  on  each  side.  Walls  for  a  short  dis- 
tance below  the  tentacles  covered  with  small  suckers  and  pierced  with  loop- 
holes. Column  with  about  eight  broad  stripes  of  cinnamon  brown,  alternating 
with  narrower  gray  ones,  the  whole  surface  irregularly  spotted  with  dark 
brown,  darkest  near  the  tentacles ;  mouth  brijrht  vellow,  surrounded  bv  a 
ring  of  deep  crimson  or  purple;  outside  of  this  the  disk  is  greenish  blue, 
with  darker  radiating  lines;  inner  tentacles  with  a  white  longitudinal  line 
on  each  side  and  darker  brown  spots  on  the  inside  and  at  the  base  ;  others 
nearer  the  margin  are  tipped  with  red,  then  farther  outward  they  heroine 
orange-yellow  with  red  tips,  while  the  outermost  ones  are  nearly  white. — 
Charleston,  South  Carolina, on  shells  inhabited  by  hermit  crabs;  L.  Agassiz. 

Tliis  s|wrirs  is  closely  allied  to  C  Ileitis  of  Europe,  the  type  of  the 
genus  Oareut  of  Oken;  therefore  I  have  restricted  that  name  to  this 
section  of  the  genus  Sagartia  of  Gone. 

Edwardsia  sipunculoides  Stimpson,  MS. 

Svx.  Actinia  sipunculoides  Stimpson,  Marine  Inv.  of  G.  Menan,  p.  7, 
pL  1,  f.  2,  IvS03.—  Eastport,  Me.;  A.  E.  Verrill. 
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HYDROIDEA. 

Tabulata. 

llepora  alcicornis  Linn.  Ed.  X.  1758;  Agassiz,  Florida  Reefs,  fig.  (un- 
mblished). 

Florida  ;  L.  Agassiz,  D.  P.  Woodbury.  —  Hay ti ;  D.  F.  Weinland. 

M.  moniliformis  Dana  is  a  form  of  this  species. 

illepora  pumila  Dana,  Zoi'»ph.     1846.  —  Porto  Cabello,  South  America; 
Coll.  Harvard  University. 

illepora  intricata  M.Edwards.     1857.  —  Manilla;  J.  Rnssell. 

lillepora  insignis  Verrill. 

Corallum  forming  large,  meandering  plates,  giving  ofF  smaller  plates 
at  right  angles  to  their  surface  ;  the  edges  are  thick,  obtuse,  often  lobed, 
and  sometimes  divided  into  short,  irregular  branches,  obtuse  at  the  ends ; 
surface  irregidar,  covered  with  small  verrucae.  Cells  large  for  the  genus, 
the  principal  ones  situated  at  the  summit  of  slight  prominences,  surround- 
ed by  a  circle  of  about  six  small  ones.  —  Kingsmills  Islands ;  A.  Garret. 

leliopora  coerulea  Blainville.    1830. 

Syn.  Mdlepora  coerulea  Pallas,  1766;  Madrepora  cozrulea  Esper  ; 
Pocillopora  coerulea  Lamarck,  1816.  —  Singapore;  Capt.  W.  II.  A.  Put- 
nam. 

Heliopora  compressa  Verrill. 

Corallum  forming  a  thick,  massive  or  incrusting  base,  from  which  it 
rises  into  broad  winding  plates,  thin  at  their  edges,  which  give  off  from 
their  sides  smaller  plates  and  compressed,  lobe-like  branches.  Cells  some- 
what larger  than  in  the  preceding  species  and  more  distant ;  the  minute 
secondary  cells  are  also  less  numerous  and  smaller.  Surface  of  the  ccen- 
enchyma  covered  with  crowded  papillae,  terminating  in  two  or  three 
points.  —  Kingsmills  Islands  ;  A.  Garret. 

Pocillopora  CGespitOSa  Dana.  —  Sandwich  Islands  ;  A.  Garret. 

Pocillopora  ligulata  Dana.  —  Sandwich  Islands  ;  A.  Garret. 

Pocillopora  nobilis  Verrill. 

Syx.  Pocillopora  verrucosa  Dana,  Zoophytes,  p.  529,  pi.  50,  fig.  3  (non 
Lamarck).  —  Sandwich  Islands;  A.  Garret. 

Pocillopora  Dance  Verrill. 

Syx.  Pocillopora  favosa  Dana,  1.  c.,  pi.  50,  fig.  1  (non  Eur.).  —  Feejee 
Islands;  J.  D.  Dana. 

Pocillopora  squarrosa  Dana.     1847.  — Feejee  Islands;  J.  D.  Dana. 

Pocillopora  acuta  Lamk.     1816.  —  Feejee  Islands;  J.  D.  Dana. 
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Pocillopora  suffruticosa  Verrill. 

This  species  forms  neat,  densely-branched,  rounded  clumps,  often  eight 
inches  in  diameter,  resembling  those  of  P.  bulbosa,  with  small,  irregular, 
and  very  proliferous  branches.  The  surface  is  more  strongly  echinate 
than  that  of  the  latter,  with  much  deeper  and  less  open  cells.  —  Tahiti ; 
A.  Gariet. 

Pocillopora  ramiculosa  Verrill. 

Branches  very  slender  and  elongated,  much  divided,  forming  rounded 
clumps  less  dense  than  the  preceding,  or  P.  ccespitosa,  to  which  it  is  allied. 
Branchlets  very  small,  often  .1  of  an  inch  in  diameter,  subacute,  not 
crowded.  Cells  small  and  deep,  nearly  circular.  Surface  evenly  and 
crowdedly  echinulate.  This  species  resembles  P.  acuta  in  its  mode  of 
branching,  but  is  more  slender  and  has  much  smaller  cells  than  either  that 
species  or  P.  ccespitosa.  —  Kingsmills  Islands ;  A.  Garret. 

Pocillopora  stellata  Verrill. 

Corallum  forming  close  clumps  of  long,  moderately  thick,  subparallel 
branches,  which  are  covered  with  rising,  elongated,  subacute,  rather  distant 
verrucas ;  surface  crowdedly  echinulate.  Cells  distant,  small,  and  deep  with 
twelve  prominent  radiating  plates,  which  give  them  a  stellate  appearance. 
This  species  resembles  P.  damicornis  somewhat  in  the  size  of  its  branches 
and  mode  of  growth,  but  is  entirely  distinct  in  the  structure  and  small  size 
of  the  cells.  —  Zanzibar;  C.  Cooke,  Capt.  Ashby. 

Pocillopora  damicornis  Lamk.    1816. 

Syx.  Madrepora  damicornis  Esper.  —  Singapore;  Capt.  W.  H.  A. 
Putnam. 

Pocillopora  bulbosa  Ehr.     1834.  —  Singapore;  Capt.  W.  H.  A.  Putnam. 

Pocillopora  capitata  Verrill. 

The  corallum  consists  of  a  cluster  of  large  irregular  branches,  often  an  inch 
or  more  in  diameter,  covered  with  elongated,  squarrose,  subacute  verruca, 
.3  of  an  inch  long  and  .1  in  diameter,  about  .2  of  an  inch  distant.  Branch- 
lets  spreading,  often  rounded  and  clavate  at  the  end,  where  the  verruca 
become  obsolete  ;  surface  echinulate,  the  grains  unequally  scattered,  most 
prominent  immediately  around  the  edges  of  the  cells,  which  are  small,  cir- 
cular, and  very  deep.  This  species,  although  very  variable  in  the  form 
and  size  of  the  branches,  is  very  distinct  from  all  the  other  species  known, 
in  the  character  of  the  surface  and  cells.  —  Acapulco,  Mexico;  A.  Agassiz. 


Published  Janvary,  1864. 
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No.  4. —  List  of  the  Brachiopoda  from  the  Island  of  Anticosti, 
sent  by  the  Museum  of  Comparative  Zoology  to  different  Insti- 
tutions in  Exchange  for  other  Specimens,  with  Annotations. 
By  N.  S.  Shaler. 

Lingula  Bruqiere. 
Lingula  elegantula  Shaler. 

Shell  large,  oblong,  transverse  diameter  a  little  over  one  half  the  distance 
from  beak  to  border ;  margin  opposite  the  beak  evenly  rounded  ;  sides 
straight  for  over  two  thirds  the  height  of  shell,  suddenly  converging  to  the 
beaks;  apical  angle,  110°;  cardinal  edges  straight;  diameter  at  right  angles 
to  valves  one  fifth  the  height.  Valves  moderately,  nearly  equally,  convex. 
Homologue  of  toothed  valve  most  convex,  depressed  near  the  border ;  sur- 
face with  fine  concentric  lines  of  growth  accumulated  in  low  plications  on 
the  sides,  no  radial  striae.  The  surface  of  all  the  specimens  is  of  a  beautiful 
iridescent  blue  color,  apparently  the  original  hue  of  the  shell. 

Height,  1.7  inches;  width,  1  inch.  —  Upper  twenty  feet  of  Junction  Cliff, 
west  end  of  Anticosti. 

Lingula  Forbesi  Billings.     New  species  of  Lower- Silurian  Fossils;   Geol. 
Sur.  Canada.    June,  1862. — West  end  of  Anticosti. 

Strophomena  (Rafinesque)  Blainville. 

Strophomena  semiovalis  Shaler. 

Shell  semi-oval,  transverse  diameter  from  one  fifth  to  one  seventh  great- 
er than  from  the  beak  to  the  border;  hinge-line  straight,  slightlv  alate  ; 
sides  slightly  converging  until  a  little  below  the  middle,  thence  rapidly  con- 
verging, sometimes  slightly  produced  opposite  the  hinge-line.  Socket-valve 
flat  or  slightly  concave,  over  the  surface  of  the  visceral  disk,  which  occupies 
from  one  half  to  two  thirds  the  distance  from  beak  to  border,  then  rather 
sharply  deflected;  depth  of  valve  equal  to  one  third  the  length  from  beak 
to  border.  Surface  covered  with  close-set,  irregular  radial  stria1  of  several 
sizes,  in  irregular  alternation,  crossed  by  very  fine  concentric  lines.  Near 
the  hinge-line  are  several  irregular  undulations,  which  do  not  extend  to  the 
middle  of  the  visceral  disk.  Area  of  socket-valve  narrow,  almost  linear, 
interrupted  by  a  small  cardinal  process.  Area  of  toothed  valve  rather 
broad,  half  a  line  wide  in  specimens  measuring  one  inch  from  beak  to  bor- 
der. Fissure  narrow,  with  a  V-shaped  deltidiuni. — Ellis  Bay,  Anticosti. 
Division  D,  Canada  Geological  Survey. 
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Strophomena  reticulata  Shaler. 

Sub-triangular,  one  third  wider  than  high,  greatest  width  at  hinge-line. 
Toothed  valve  very  convex,  ventricose,  flattened  towards  the  extremities 
of  the  hinge-line,  slightly  alate,  most  convex  point  a  little  more  than  half 
the  distance  from  beak  to  border,  depth  equal  to  one  third  the  length  of 
hinge-line,  nearly  evenly  rounded  from  beak  to  border,  beak  minute, 
projecting  a  little  beyond  the  hinge-ledge,  area  one  and  a  half  lines  wide 
|n  a  specimen  twenty  lines  broad,  fissure  broad,  without  deltidium.  Area 
of  socket-valve  about  one  fourth  that  of  toothed  valve ;  surface  deflected 
to  correspond  with  opposite  valve.  Surface  covered  with  very  numerous, 
minute,  close-set  radial  striae,  crossed  by  numerous  concentric  undulations, 
which  near  the  umbo  are  small  and  even  ;  away  from  that  point  they  are 
irregular  and  larger.  —  Ellis  Bay,  Anticosti.  Division  D,  Canada  Geologi- 
cal Survey. 

Strophomena  arcuata  Shaler. 

Shell  obscurely  trigonal;  distance  from  beak  to  border  two  fifths  less  than 
length  of  hinge-line ;  greatest  width  at  hinge-line ;  toothed  valve  slightly 
convex,  or  nearly  flat  near  the  beak,  suddenly  evenly  deflected  at  two 
thirds  the  distance  from  the  beak  to  border ;  surface  covered  with  rather 
fine,  irregular,  radial  striae,  branching  several  times  from  beak  to  border, 
five  to  seven  in  the  space  of  one  line  on  the  border. 

This  species  is  a  member  of  the  same  group  with  Strophomena  evgh/pha 
of  the  Wenlock  Lime.  —  Ellis  Bay,  Anticosti.  Division  D,  Canada  Geo- 
logical Survey. 

Strophomena  anticostiensis  Shaler. 
Syn.     Strophomena  alternata  Billings. 

Outline  rather  variable,  usually  evenly  semi-oval ;  length  of  hinge-line 
usually  a  little  greater  than  from  beak  to  border;  sides  nearly  straight  for 
half  the  distance  from  the  beak  to  border  ;  rest  of  border  gradually  curved. 
Toothed  valve  slightly  evenly  convex ;  hinge-line  narrow  ;  teeth  very  slight. 
Socket-valve  flat  or  nearly  so;  hinge-line  narrow;  cardinal  process  very 
slight ;  sockets  bordered  on  the  inside  by  a  pointed  tooth-like  ridge.  Miu- 
cular  impressions  at  all  ages  indistinct  and  scarcely  impressed.  Surface 
covered  with  fine  punctate  markings.  Surface  of  shell  with  fine  stria?  of 
two  or  three  sizes,  alternately  disposed. 

Very  closely  related  to  S.  alternata  Con.,  from  which  it  differs  in  being 
far  more  regular ;  by  the  presence  of  ridges  below  the  sockets  ;  in  wanting 
the  tendency  to  a  sudden  deflection,  and  interior  thickening  of  the  hordes 
of  the  valves.  —  Heath  Point,  Anticosti. 
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Strophomena  alterniradiata  Shaler. 

Shell  semi-oval ;  width  at  bingo-line  about  three  eighths  greater  than  from 
beak  to  border.  Toothed  valve  distinctly  convex  near  the  umbo ;  remainder 
of  valve  flattened  or  slightly  concave.  Socket-valve  slightly  concave  just 
below  the  umbo,  slightly  convex  over  the  remainder  of  the  surface.  Sur- 
face of  both  valves  with  distinct  rounded  radii,  one  half  of  which  originate 
at  the  beak,  the  others  coming  in  by  implantation  at  the  border  of  the  uni- 
bonal  third  of  the  valves;  intervals  very  wide.  Hinge  area  of  toothed 
valve  wide,  —  one  line  in  specimens  ten  lines  broad  ;  that  of  socket-valve 
narrow,  nearly  linear.  Fissure  wider  than  high;  teeth  small  and  pointed. 
Brachial  supports  oblique,  meeting  at  an  angle  of  90°.  Cardinal  process 
very  small,  slightly  projecting.  —  Southwest  Point,  Anticosti. 

Brachyprion  Shaler. 

Dental  plates  transversely  much  elongated;  scarcely  distinct  from  the 
remainder  of  the  hinge-line  ;  vertically  serrated. 
Type.  —  Strophomena  leda  Billings. 

Brachyprion  leda  Shaler. 

Syn.     Strophomena  leda  Billings.  — ■  Near  Becscie  River  Bay. 

Brachyprion  ventricosum  Shaler. 

Syn.     Strophomena  Philomela  Billings  ? 

Sub-trigonal  margin  opposite  the  hinge-line  rounded,  strongly  alate,  one 
side  being  unusually  more  prolonged  than  the  other;  hinge-line  two  fifths 
longer  than  distance  from  beak  to  border ;  width  on  hinge-line,  2.30  inches ;  at 
one  third  the  distance  from  beak  to  border,  1.33  inches;  convexity  of  toothed 
valve  equal  to  one  third  the  distance  from  beak  to  border.  Toothed  valve 
strongly  evenly  convex,  much  compressed  near  the  alations ;  highest  point 
two  thirds  the  distance  from  beak  to  border ;  hinge  area  narrow  ;  fissure  very 
small,  triangular,  not  extending  to  the  beak.  Area  of  socket-valve  narrow, 
cardinal  process  small.  Surface  covered  with  very  fine  linear  radial  strife 
of  two  sizes,  four  or  five  of  the  smaller  between  each  pair  of  larger; 
smaller  striae  nearly  microscopic ;  several  indistinct  concentric  undulations 
near  the  hinge-line.  —  Near  Southwest  Point,  Anticosti.  Division  E,  Can- 
ada Geological  Survey. 

Brachyprion  geniculatum  Shaler. 

Shell  semi-elliptical  or  sub-trigonal ;  greatest  width  at  hinge-line  ;  hinge- 
line  straight ;  about  one  third  greater  than  from  beak  to  border.  Socket- 
valve  plane  or  slightly  concave  over  the  visceral  disk,  suddenly  deflected  at 
two  thirds  the  distance  from  beak  to  border.  Surface  of  shell  with  a  number 
of  rounded  radial  stria;  (twenty  to  fifty).  Those  on  the  centre  much  la 
than  those  on  the  sides ;  between  each  pair  from  five  to  nine  very  fine 
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striae,  two  or  three  of  which  become  larger  than  the  others  as  they  approach 
the  border.  The  finest  striae  are  scarcely  visible  to  the  naked  eye.  —  Jump- 
er's Cliffs,  near  Southwest  Point,  Anticosti. 

Plectambonites  Pandee. 

Plectambonites  glabra  Shalee. 

Syn.    Leptcena  sericea  Billings,  Can.  Geol.  Survey,  1853-56,  p.  252. 

Shell  elongate  semi-oval ;  distance  from  beak  to  border  about  one  half  as 
long  as  hinge-line ;  hinge-line  usually  equal  to  the  greatest  width  of  shell ; 
outline  evenly  rounded.  Toothed  valve  strongly  convex  ;  depth  about  two 
fifths  (sometimes  one  half)  the  length  from  beak  to  border ;  most  convex 
point  one  third  the  distance  from  beak  to  border ;  a  little  flattened  near 
the  lateral  border;  strongly  ventricose  in  the  middle;  umbo  rising  above 
the  hinge-line ;  slightly  incurved ;  beak  not  distinct ;  area  narrow ;  in  the 
same  plane  with  the  lateral  margin  ;  teeth  small,  slightly  projecting.  Socket- 
valve  curved  to  fit  the  toothed  valve  ;  area  a  little  less  in  width. 

Surface  of  valves,  with  very  numerous  nearly  microscopic  radial  striae, 
closely  set,  of  nearly  equal  size,  scarcely  distinguishable  upon  the  centre, 
but  distinct  upon  the  borders  of  the  shell.  The  socket-valve  has  distinct 
radial  striae  of  a  larger  size  interspersed  among  these,  like  the  radii  on  the 
toothed  valve. 

This  form  differs  from  its  representatives  of  the  Lower  Silurian  by  its 
great  convexity,  as  well  as  by  many  other  characters.  —  Ellis  Bay,  Anticosti. 

Plectambonites  area  Shalee. 

Syn.     Leptcena  transversalis  Billings. 

Shell  semi-elliptical ;  greatest  width  at  hinge-line ;  hinge-line  one  third 
longer  than  from  beak  to  border.  Toothed  valve  in  adult  specimens  very 
ventricose;  depth  equal  to  one  third  the  length  of  hinge-line;  area  narrow, 
almost  linear ;  fissure  very  small,  equilaterally  triangular ;  muscular  im- 
pressions indistinct.  Socket-valve  concave,  flattened  towards  the  ex- 
tremities of  the  hinge-line;  area  narrow,  linear;  cardinal  process  very 
small;  muscular  impressions  very  slight.  Surface  of  shell  with  twelve  to 
twenty  distinct  radii,  with  very  fine  radii  between.  —  Near  Southwest 
Point,  Anticosti. 

Plectambonites  tenera  Shalee. 

Very  closely  allied  to  the  form  called  by  Hall  Leptana  transversalis, 
from  the  Niagara  Lime  of  New  York;  it  is,  however,  less  convex,  and  more 
flattened  towards  the  extremities  of  the  hinge-line.  The  area  of  the  toothed 
valve  is  in  the  same  plane  as  the  margin.  The  umbo  scarcely  extendi  above 
the  hinge-line  in  many  of  the  specimens.  Interior  has  not  been  compared. 
—  Near  Southwest  Point,  Anticosti. 
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Leptsena  Dalman. 
Iioptacna  Julia  Shaler. 

Syn.     Strophomena  Julia  Billings. 

This  species  possesses  all  the  important  characters  of  the  group,  —  sudden 
deflection  of  the  valves,  corrugated  surface,. together  with  the  ridge  around 
the  visceral  disk  on  the  internal  surface  of  the  socket-valve.  —  Near  South- 
west Point,  Anticosti. 

LeptaBna  quadrilatera  Shaler. 

Syn.     Strophomena  depressa  Billings. 

Shell  margin  broadly  semi-oval;  greatest  width  at  hinge-line,  which  is 
one  half  longer  than  from  beak  to  border.  Tooth-valve  with  the  visceral 
disk  nearly  rectangular ;  laterally  about  two  sevenths  wider  than  from  beak 
to  point  of  deflection;  disk  convex  near  the  umbo,  concave  near  the  deflected 
margin;  umbo  rather  prominent,  broadly  rounded,  scarcely  rising  above  the 
hinge-line  ;  radii  fine,  with  even  interspaces,  somewhat  irregular  on  the  de- 
flected margin  ;  concentric  undulations  about  six  in  number,  wanting  on  a 
space  about  one  fifth  of  an  inch  wide  near  the  umbo  ;  hinge  area  very  nar- 
row, almost  linear  near  the  extremities ;  socket-valve  nearlv  flat  or  slightlv 
convex  over  the  visceral  disk,  usually  with  a  distinct  mesial  sinus ;  hinge 
area  narrow,  not  over  one  twenty-eighth  of  an  inch  in  width;  cardinal 
process  minute. 

This  species  may  prove  identical  with  the  form  from  the  Niagara  group 
of  New  York,  but  there  are  several  constant  exterior  differences.  The 
interiors  have  not  been  examined.  —  Ellis  Bay,  Anticosti. 

Orthis  Dalman. 

Orthis  laureiltina  Billings,  Report  Can.  G.  S.  for  1857,  p.  297.  —  Junction 
Cliff,  Anticosti. 

Orthis  media  Shaler. 

Syn.     Orthis  elegantula  BrLLiNGS. 

Shell  orbicular ;  hinge-line  one  half  less  than  width  of  shell.  Toothed 
valve  evenly  convex  ;  depth  in  adult  specimens  about  one  fourth  the  height, 
in  young  specimens  proportionately  a  little  greater;  umbo  slightlv  elevated, 
rising  above  the  hinge-line  one  eighth  the  distance  from  beak  to  bonier, 
slightly  compressed,  occupying  at  the  hinge-line  about  one  fourth  the 
diameter  of  the  valve  ;  beak  small,  distinct,  slightlv  recurved,  a  little 
overhanging  the  area;  area  small,  rather  broad.  Fissure  triangular,  one 
third  as  wide  as  length  of  hinge-line.  Socket-valve  transversely  flattened, 
a  slight  mesial  depression  dividing  the  surface  into  two  lobations. 

Differs  from  its  European  representatives,  being  more  orbicular.  ha\ 
a  loss  projecting  umbo,  less  incurvation  of  beak,  much  finer  radial  striae. 
0 
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closer  approximation  of  the  brachial  supports  of  the  socket-valve,  and  loss 
length  of  the  adductor  impressions  in  the  same  valve.  —  Southwest  Point, 
Anticosti. 

Orthis  anticostiensis  Shaler. 

Syn.  Orthis  porcata  Billings  (non  McCoy),  Can.  Geol.  Sur.,  1862, 
p.  135.  —  Ellis  Bay. 

Orthis  sequivalva  Shaler. 

Syx.     Orthis  hybrida  Billings. 

Shell  somewhat  lenticular;  one  fifth  wider  than  from  beak  to  lxxJ.et; 
valves  nearly  equal  in  convexity ;  toothed  valve  a  little  the  most  prom- 
inent; hinge-line  rather  more  than  half  the  width  of  shell.  Toothei  valve 
strongly  evenly  convex,  a  little  depressed  opposite  the  umbo;  umbo  risihg 
above  the  hinge-line  about  one  sixth  the  distance  from  beak  to  border,  a 
little  laterally  compressed ;  beak  minute,  scarcely  projecting  boyond  the 
hinge-line,  a  little  recurved ;  area  about  twice  as  wide  as  that  of  socket- 
valve;  width  one  sixth  of  length;  steeply  sloping;  most  convex  point  of 
valve  a  little  nearer  the  beak  than  border.  Socket-valve  ne?j!y  evenly 
convex;  very  slight  mesial  depression,  extending  from  the  mibo  to  the 
centre  of  valve,  where  it  fades  out,  and  is  succeeded  by  a  slijjht  ridge,  which 
extends  to  the  border,  beak  distinct  ;  not  rising  as  far  above  the  hinge-line 
as  that  of  opposite  valve  by  the  width  of  socket-valve  area.  Surface  with 
fine  dichotomous  stria*,  with  interspaces  as  wide  as  the  ridgen.  —  Junction 
Cliff,  west  end  of  Anticosti. 

Orthis  rhynconelliformis  Shaler. 

Form  varying  from  sub-circular  to  pentagonal ;  usually  with  the  transverse 
one  fifth  greater  than  the  diameter  from  beak  to  border ;  hinge-line  very 
short,  scarcely  one  half  the  width  of  shell.  Toothed  valve  rc-oderately  con- 
vex, with  a  very  broad,  shallow  mesial  sinus  beginning  near  the  centre,  and 
rapidly  widening  to  the  border;  umbo  somewhat  laterally  compressed; 
rising  above  the  hinge-line;  acutely  pointed ;  not  recurved;  beak  minute, 
very  distinct.  Socket-valve  evenly  convex;  highest  point  mar  the  middle 
of  valve;  usually  a  faint  mesial  sinus  near  the  beak,  fading  out  in  the  centre 
of  the  shell.  Fissure  of  toothed  valve  wider  than  long,  sides  curved  ;  teeth 
small,  laterally  compressed  ;  muscular  impressions  extending  to  or  beyond 
the  middle  of  valve,  very  lobatc  ;  lobes  pointed. 

Surface  with  numerous  angular  radii ;  bifurcating  twice  from  beak  to 
border;  about  four  in  the  space  of  one  line  on  the  centre  of*  border:  inter- 
spaces alwut  as  .vide  as  ridges.  —  Gull  Cove,  eastern  end  of  Anticosti. 

Orthis  alata  Shaler. 

Shell  nearly  semi-oval,  sometimes  slightly  quadrate;   hinge-line  a  little 
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less  than  diameter  of  shell ;  both  valves  slightly,  nearly  equally  convex. 
Toothed  valve  a  little  the  deepest  Transverse  diameter  a  little  greater 
than  from  beak  to  border.  Area  of  both  valves  narrow.  Macular  im- 
pressions of  toothed  valve  broader  than  long,  extending  about  one  fifth  the 
distance  from  beak  to  border.  Surface  with  from  eighteen  to  twenty-two 
heavy,  rounded  ribs;  the  interspaces  on  the  border  double  as  wide  as  the 
ridges. 

This  species  may  be  identical  with  O.  Jlnbellulum  var.  Hall  from  New 
York,  but  is  certainly  distinct  from  the  0.  Jlabellulum  Sow.  —  Salt  Lake 
Bay,  upper  part  of  Division  E,  Canada  Geological  Survey. 

Orthisina  D'Orb. 

Orthisina  diversa  Shalkr. 

Syn.     Orthisina  Vemeuilli  Billings. 

Toothed  valve  usually  pentagonal;  socket-valve  quadrate;  hinge-line 
usually  equal  to  the  greatest  width  of  shell.  Toothed  valve  very  strongly 
projecting;  depth  about  one  half  the  width;  deepest  point  about  the  height 
of  hinge-line;  umbo  somewhat  laterally  compressed,  usually  rising  high 
above  the  plane  of  the  hinge-line,  but  very  variable  in  this  respect ;  umbo 
always  laterally  inclined,  indifferently  towards  either  extremity  of  the  hinge- 
line.  Surface  near  the  extremities  of  the  hinge-line  a  little  depressed  and 
slightly  recurved ;  area  very  large,  nearly  half  as  wide  as  long.  Fissure 
from  one  fourth  to  one  third  the  width  of  hinge-line  ;  deltidium  large, 
massive,  rarely  central,  with  distinct  circular  or  oval  foramen.  Socket- 
valve  with  a  broad  and  shallow  mesial  fold. 

This  form  is  closely  related  to  0.  VerneuiUi  EiClL,  but  differs  from  it  in 
the  size  of  the  radial  strife,  and  in  many  important  internal  features. —  Ellis 
Bay,  Anticosti. 

Platystrophia  Kino. 
Platystrophia  regularis  Shaler. 

Outline  much  the  same  as  that  of  the  other  members  of  the  group. 
Socket-valve  one  fourth  more  projecting  than  the  toothed  valve;  hinge-line 
a  little  less  than  diameter  of  shell,  three  fifths  greater  than  distance  from 
beak  to  border.  That  portion  of  the  margin  occupied  by  the  fold  ami  sinus 
is  re-entering,  the  depth  of  the  incurvation  being  about  equal  to  the  eleva- 
tion of  the  umbo  above  the  hinge-line.  The  depression  of  the  sinus 
occupied  by  only  two  plications,  and  the  ridge  by  three  similar  folds. 
On  either  side  are  from  eight  to  nine  plications.  These  numbers  seem 
invariable. 

The  muscular  impression  of  the  toothed  valve  is  long  and  narrow,  length 
being  three  or  four  times  its  width,  extending  nearly  to  the  centre  of  the 
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valve,  —  a  feature  in  which  this  species  differs  from  its  representatives.  — 
Junction  Cliff,  Anticosti. 

Atrypa  Dalman. 
Atrypa  impressa  Shaler. 

Syn.     Atrypa  reticularis  Billings. 

Outline  of  shell  obscurely  quadrate,  sometimes  rather  sub-orbicular ; 
about  as  broad  as  high ;  diameter  from  valve  to  valve  about  one  half  the 
distance  from  beak  to  border ;  valves  nearly  equally  convex,  toothed  valve 
usually  a  little  the  greater ;  hinge-line  straight,  nearly  as  great  as  width  of 
shell.  Tooth-valve  rather  convex,  side  slopes  more  abrupt  than  central, 
slightly  flattened  or  depressed  opposite  the  hinge-line.  Point  of  greatest 
convexity  at  one  third  the  distance  from  beak  to  border.  Umbo  projecting 
above  the  hinge-line  about  one  ninth  the  distance  from  beak  to  border ; 
laterally  compressed ;  recurved  ;  projecting  beyond  the  hinge-line  ;  beak 
minute,  pointed,  distinct.  Socket-valve  evenly  convex ;  most  projecting 
point  a  little  nearer  the  hinge-line  than  border.  Originating  at  the  beak 
there  is  a  distinct,  rather  abruptly  depressed  mesial  furrow,  which  grows 
more  shallow  towards  the  centre  of  valve.  Radii  branching  twice  from 
beak  to  border,  a  little  larger  in  the  centre  of  valve  than  on  the  border. 

The  adult  condition  of  this  species  differs  strikingly  from  any  other  form 
included  under  the  name  of  Atrypa  reticularis. — Near  Southwest  Point, 
Anticosti. 

Atrypa  flabella  Shaler. 

Outline  sub-orbicular ;  transverse  diameter  about  one  fifth  greater  than 
from  beak  to  border ;  the  slopes  on  either  side  of  the  beak  form  an  angle 
of  about  150°  at  the  valve.  Toothed  valve  convex ;  rather  ridge-like  in  the 
centre ;  depressed  on  the  border  opposite  the  beak ;  slightly  compressed 
near  the  umbo ;  most  convex  point  one  third  the  distance  from  beak  to 
border;  beak  not  distinct  from  hinge-line.  Socket-valve  slightly  convex ; 
a  distinct  mesial  impression  divides  the  surface  into  two  lobes.  Surface  with 
from  twelve  to  eighteen  rounded,  club-shaped,  radial  ridges.  Near  the 
border  of  some  large  specimens  there  are  a  few  concentric,  imbricating 
lines  of  growth. 

It  is  not  unlikely  that  this  form  is  specifically  identical  with  the  A.  hemi- 
spherica  Hall,  from  the  Clinton  of  New  York.  There  are  several  points 
of  difference  between  this  form  and  the  A.  hemisplurica  Mrnoii. —  Near 
Southwest  Point,  Anticosti,  upper  part  of  Division  E,  Canada  Geological 
Survey. 

Rhynconella  Fischer. 

Rhynconella  fringilla  Billings.     New  Species  of  Low.  Sil.  Fossils;  Can. 
Geol.  Sur.,  1862,  p.  141,  Fig.  118.  — Near  Gull  Cape,  Anticosti. 
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Bhynconella  anticostiensis  Billings.     New  Species  of  Low.  Sil.  Fossil-i  ; 
Can.  Geol.  Sur.,  1862,  p.  142,  Fig.  119.  —  English  Head,  Anticosti. 

Rhynconella  glacialis  Billings.     New  Species  of  Low.  Sil.  Fossils;  Can. 
Geol.  Sur.,  1862,  p.  143,  Fig.  120.  — Ellis  Bay,  Anticosti. 

Brachymerus  Sualer. 

Anterior  (dorsal)  valve  the  more  convex.  Dental  lamellae  serrate  or 
lobed  on  the  outside.  Septa  of  anterior  valve  with  two  broad,  thin  brachial 
plates  projecting  from  them  near  their  junction  with  the  hinge-line;  ex- 
terior surface  plicated. 

A  member  of  the  same  family  as  Pentamerus.  to  which  it  is  very  closely 
allied. 

Type.  —  Pentamerus  Verneuilli  Hall. 

Brachymerus  reversus  Sualer. 

Syx.  Pentamerus  reversus  Billings  ;  Canada  Geol.  Survey,  1857,  p. 
295.  — Junction  Cliff,  Anticosti. 

Pentamerus  Sowerbt. 

Pentamerus  Barrandii  Billings;   Canada  Geol.  Survey..  1857,  p.  296.— 
Becscie  River  Bay. 

Athyris  McCoy. 
Athyris  turgida  Shaler. 

Shell  sub-circular ;  transverse  diameter  equal  to  distance  from  beak  to 
border ;  from  valve  to  valve  about  four  fifths  the  transverse  diameter. 
Toothed  valve  very  convex ;  most  elevated  at  one  third  the  distance  from 
beak  to  border ;  umbo  rising  above  the  hinge-line  for  a  distance  equal  to 
one  fifth  the  transverse  diameter ;  closely  incurved ;  beak  indistinct ;  socket- 
valve  very  convex  ;  most  elevated  point  one  third  the  distance  from  beak 
to  border;  depth  equal  to  one  third  of  the  diameter,  about  two  thirds  as 
great  as  that  of  opposite  vulve ;  umbo  rising  above  the  hinge-line  a  distance 
equal  to  one  fifth  the  diameter  of  valve.  Surface  with  numerous  distinct 
concentric  lines  of  growth.  Toothed  valve  with  a  narrow,  shallow  mesial 
sinus,  which  produces  a  flattening  for  some  distance  from  the  border. 

From  beak  to  border,  seven  lines  ;  transverse  diameter,  seven  lines ; 
valve  to  valve,  five  lines.  —  Ellis  Bay,  Anticosti. 

Athyris  umbonata  Billings.     New  Species  of  Low.  Sil.  Fossils;    Canada 
Geol.  Survey,  1862,  p.  144.  —  Junction  Cliff,  Anticosti. 

Athyris  prinstana  Billings.     New  Species  of  Low.  Sil.  Fossils ;  Canada 
Geol.  Survey,  1862,  p.  145.  —  Prinsta  Bay. 

Athyris  Julia  Billings.     New  Species  of  Low.  Sil.  Fossils  ;   Canada  Geol 
Survey,  1862,  p.  146. —Jumper's  Cliff,  Anticosti. 
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Camerella. 

Camerella  ops  Billings.    New  Species  of  Low.  Sil.  Fossils;  Can.  Geol.  Sur- 
vey, 1862,  p.  148. 

Spirifer  Sowerby. 

Spirifer  tenuistriatus  Shaler. 

Form  about  the  same  as  Spirifer  radiatus  Sow. ;  hinge-line  straight  for  four 
fifths  of  the  diameter  of  shell,  then  gently  rounding ;  transverse  diameter  a 
little  greater  than  from  umbo  to  border ;  socket-valve  very  convex,  most 
prominent  point  about  middle  of  valve ;  umbo  rising  above  the  hinge-line 
for  a  distance  equal  to  one  fifth  the  transverse  diameter ;  strongly  recurved ; 
area  indistinctly  bounded.  Socket-valve  about  two  fifths  as  projecting  as 
toothed  valve ;  umbo  rising  a  little  above  the  hinge-line ;  evenly  rounded ; 
mesial  sinus  rather  shallow ;  somewhat  angular.  Surface  covered  with  very 
fine,  almost  microscopic  radii ;  eight  or  nine  in  the  space  of  one  line  on  the 
border. 

This  species  differs  from  S.  radiatus  in  the  minuteness  of  the  radial  striaa. 
It  is  possible  that  this  form  is  identical  with  the  S.  radiatus  of  Hall,  from 
the  Niagara  and  Clinton  of  New  York.  No  comparison  of  specimens  has 
been  made.  —  Near  Southwest  Point,  upper  part  of  Division  F,  Canada 
Geological  Survey. 

Published  June,  1865. 
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No.  5.  —  The  Fossil  Cephalopods  of  the  Museum  of  Comparative 
Zoology.     By  Alpheus  Hyatt. 

This  number  of  the  Bulletin  begins  a  series  of  notices  upon  the 
Cephalopoda,  which  besides  fulfilling  the  common  object  of  similar 
numbers  already  published,  has  some  peculiar  features  of  its  own  re- 
quiring a  few  explanatory  remarks. 

The  Ammonoids,  including  all  the  Cephalopods  with  serrated  or 
foliated  septa,  the  Clymeniae,  Goniatites,  Ceratites,  and  Ammonites 
proper,  are  separated  by  Professor  L.  Agassiz  from  the  Nautiloids 
and  Dibranchiate  Cephalopods  as  a  distinct  order. 

The  typical  group  of  this  order  is  the  so-called  genus  Ammonites. 

De  Montfort  and  De  Ilaan  both  recognized  a  few  new  genera  within 
the  limits  of  this  incongruous  genus  before  Von  Buch  described  the 
natural  groups  which  continue  to  bear  his  names.  Von  Buch  called 
these  groups  "  families,"  but  classified  them  under  the  "  generic  "  name 
of  Ammonites  ;  thus  plainly,  although  indirectly,  announcing  his  opinion 
of  their  sub-generic  value. 

Professor  L.  Agassiz,  for  many  years  past,  considered  some  of  these 
groups  as  natural  families,  and  deemed  them  capable  of  division  into 
subordinate  groups  of  generic  importance. 

He  imparted  this  fundamental  idea  to  me  at  the  beginning  of  my 
studies  upon  these  interesting  fossils,  and  selected  the  five  genera  which 
are  referred  to  his  authority  as  examples  of  the  manner  in  which  I 
should  treat  this  subject,  at  the  time  he  recommended  the  investigation 
to  me.     Further  than  this,  the  work  is  my  own. 

I  have  pursued  no  special  method  in  the  classification,  but  have 
directed  my  whole  attention  to  the  verification  of  the  groups  defined 
by  Von  Buch  and  others,  and  the  subsequent  testing  of  the  limits  o\ 
the  included  genera  by  a  careful  comparison  of  all  the  minor  divisions 
in  each  natural  group. 

The  shells  or  mineral  casts  of  every  group  have  been  first  arranged 
in  series  of  species,  and  the  limits  of  these  series  determined  the  genera. 
The  generic  characteristics  were  selected  from  those  peculiar  to  all  the 
species  of  each  series  which  were  not  common  to  the  family  or  any 
more  comprehensive  division. 
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The  materials  in  the  possession  of  the  Museum  afford  ample  means 
for  the  successful  completion  of  such  a  plan,  which,  more  than  any 
other,  demands  large  numbers  of  specimens.  They  consist  of  collec- 
tions purchased  from  Professors  Bronn  and  L.  de  Koninck,  MM.  Bou- 
cault  and  Duval,  Dr.  A.  Krantz,  and  others,  besides  those  obtained  by 
exchange,  among  which  is  a  valuable  collection,  numbering  many 
species,  from  the  Museum  of  Stuttgart. 

I  am  indebted  to  Professor  L.  Agassiz  for  the  free  use  of  all  the 
specimens  in  these  collections,  and  desire  to  express  here  my  acknowl- 
edgment of  the  facilities  for  study  given  me  both  by  himself  and  the 
Institution. 

The  position  of  the  female  Argonauta  in  its  shelly  case,  and  of  the 
Nautilus  in  its  shell,  show  conclusively  that  the  periphery  of  the  whorls 
of  an  Ammonite  is  the  abdominal  side,  as  stated  by  Richard  Owen  and 
Pictet.  This  view,  therefore,  has  been  adopted,  and  the  outer  side  of 
the  whorl  is  called  "  the  abdominal,"  and  the  inner  "  the  dorsal  side," 
in  accordance  with  their  opinion. 

No  further  changes  have  been  made  in  the  nomenclature  generally 
employed,  with  the  exception  of  the  use  of  the  words  "  pilae  "  for  ribs, 
and  "  genicular "  for  the  knees  of  the  ribs,  these  being  found  somewhat 
more  convenient  in  the  description  of  the  species  than  the  ordinary 
terms. 

Lower  Lias. 

PSILOCERATIDiE. 

Shell  smooth.  Umbilicus  open,  exposing  the  sides  of  the  whorls;  sides 
depressed. 

Psiloceras  Hyatt. 

Abdomen  smooth  ;  shell  often  folded  ;  sides  depressed ;  septa  foliated. 
Whorls  enveloped  to  the  line  of  the  superior  lateral  lobes. 

Psiloceras  psilonotum  Hyatt. 

Ammonites  psilonotus  QuensVH,  Die  Ceph.,  p.  73,  pi.  3,  fig.  18. 

Loc.  Nellingen,  Balingen,  Rudern,  and  Semur;  Coll.  L.  de  Koninck, 
Prof.  Fr.uis,  Mus.  of  Stuttgart,  L.  Agassiz,  and  Houcault. 

It  is  quite  probable  that  Amm.  erugattu  Bean  (Phil.  Geol.  York,  p.  168, 
pi.  13,  figs.  1-3)  is  identical  with  this  species,  and  if  so,  it  will  become 
necessary  to  change  the  name  to  PsiL  crunatus,  and  consider  Psil.  psilono- 
tus  as  a  synonymr. 
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Psiloceras  planorbis  Hyatt. 

A  mm.  planorbis  Sow.,  Min.  Conch.,  v.  5,  p.  GO,  pi.  448. 
Loc.  Semur  ;  Coll.  Boucault. 

Psiloceras  planilaterale   Hvatt. 

Loc.  Semur;  Coll.  Boucault. 

Sides  flattened,  but  more  convex  than  other  species,  and  marked  with 
transverse  striae ;  occasionally  plicated  at  intervals,  resembling  in  this 
respect  plicated  variety  of  P.  psilonotus.  Abdomen  depressed,  convex, 
smooth  ;  the  siphon  merely  indicated  by  a  raised  line  in  the  adult. 
Umbilicus  shallow,  showing  great  breadth  in  the  young. 

Psiloceras  acutidorsale   Hyatt. 

Loc.  Semur;  Coll.  Boucault. 

Closely  allied  to  P.  psilonotus,  but  with  smaller  whorls  and  a  more 
acute  abdomen.  It  is,  also,  not  so  gibbous,  and  has  a  greater  number  of 
whorls  than  either  P.  planilateralis  or  P.  planorbis.  The  shell  may  be 
marked  with  very  numerous  plications,  or  smooth  on  the  sides.  Abdomen 
prominent,  acute.     Umbilicus  shallow. 

Note.  It  is  probable  that  Amm.  laiesulcatus  Ha  tier,  Ueber  d.  Ceph.  aus  d.  Lias  d. 
Nordostlichen  Alpen,  p.  44,  pi.  9,  figs.  1-3,  is  the  type  of  another  genus  of  this  family, 
having  a  keeled  and  sulcated  abdomen. 

DISCOCERATID  JE3.* 

Arniocerast  Agassiz. 

Abdomen  keeled  and  channelled,  but  both  parts  are  variable,  being 
sharply  defined  in  some  species  and  very  shallow  in  others.  Abdominal 
lobe  shallow  and  broad  ;  not  so  deep  as  the  superior  lateral  lobe  ;  deeper 
than  the  inferior  lateral ;  both  divided  equally.  Superior  lateral  cell 
equally  divided.  Inferior  lateral  cell  unequally  divided.  The  young 
retain  the  smooth  character  for  some  time  during  their  growth,  thus  etving 
to  the  umbilicus  a  decidedly  embryonic  aspect.  Envelopment  extends 
laterally  to  the  genicular. 

Arnioceras  cuneiforme   Hyatt. 
Loc.  Semur;  Coll.  Boucault. 

Sides  regularly  convex.  Pilaj  depressed,  most  prominent  in  the  centre, 
and  sloping  gradually  to  either  side  ;  stria?  of  growth  verv  fine  and  sharply 
bent.  Abdomen  obtusely  angular;  keel  indicated  by  a  ridge;  channels 
obsolete  or  only  indicated  by  shallow  depressions.  The  auxiliary  lobes 
near  the  umbilicus  are  hardly  more  than  more  serrations. 

*  Equals  Arietes.  f  'Apvaos,  a  ram. 

10 
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Arnioceras  incipiens  Hyatt. 

Loc.  Semur ;  Coll.  Boucault. 

Sides  convex.  Pilae  with  prominent  genicular.  Abdomen  obtusely  an- 
gular ;  keel  prominent,  narrow  ;  channels  either  absent  or  well  defined  by 
shallow,  narrow  depressions.  Young,  smooth  as  in  Arnioceras  cuneiform^, 
but  the  pilau  begin  with  a  line  of  abdominal  tubercles,  which  quickly 
spread  into  true  pilae. 

Arnioceras  semicostatum  Hyatt. 

Loc.  Semur  ;  Coll.  Boucault. 

Sides  convex.  Pilae  have  square  prominent  geniculae.  Abdomen  flat- 
tened. Keel  may  be  a  depressed  ridge  without  channels,  prominent 
without  channels,  or  prominent  with  well-defined  narrow  channels ;  in 
the  first  variety  the  young  retain  the  smooth  character  until  a  later  period 
than  in  the  second  and  third. 

Arnioceras  kridiforme   Hyatt. 

Amm.  kridion  D'Orb.,  Terr.  Jurass.,  I.,  p.  205,  pi.  51. 

Loc.  Whitby,  Adnet,  Semur ;  Coll.  Prof.  Bronn,  Dr.  Krantz,  and  M. 
Boucault. 

This  species  differs  from  A.  semicostatus  in  the  larger  number  and  nar- 
rowness of  the  whorls,  and  the  prevalence  of  the  deeply  channelled  variety. 
The  ribs  of  the  young  are  not  as  smooth  as  in  Am.  semicosfatus,  and 
they  are  developed  at  an  earlier  period. 

It  differs  also  from  .4mm.  kridion  Ziet.,  in  the  absence  of  tubercles,  and 
its  contracted  abdomen. 

Arnioceras  tardecrescens  Hyatt. 

Amm.  tardecrescens  Hauer,  Die  Ceph.  d.  Lias  d.  Nordostlichen  Alpen, 
p.  20,  pi.  3. 

Loc.  Durrenberg,  Ravensberg,  Hildesheim,  Thionville,  and  Whitby , 
Coll.   Dr.   Krantz,  L.   de  Koninck,  and  Damon. 

Arnioceras  ceratitoides  L.  Agassiz. 

Amm.  ceratitoides  Quens'dt,  Die  Ceph.,  p.  239,  pi.  10.  fig.  3. 
Amm.  ceras  Giebel,  Fauna  der  Vorwelt,  Ceph.,  p.  757. 
Amm.  ceras  Hauer,  Die  Ceph.  d.  Lias  d.  Nordostlichen  Alpen. 
Loc.  Whitby  and  Adnet;  Coll.  Prof.  Bronn  and  Dr.  Krantz. 

Arnioceras  falcaries  Hyatt. 

Amm. /atonies  Qnns'dt,  Der  Jura,  p.  70,  pi.  7,  figs.  6,  7. 
Loc.  Bonnert,  Semur,  Raidwangen,  and  Basel;    Coll.  L.  de  Koninck, 
Boucault,  Mus.  of  Stuttgart,  and  Prof.  Bronn. 
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Ophioceras*  Hyatt. 

Keel  constant,  sometimes  obscure.    The  sheD  has  a  greater  numbei 

whorls  than  in  the  preceding  genus,  because  the  young  increa 
slowly  in  size.  Pilai  straight,  depressed  ;  appear  at  an  early  stage  in  the 
young,  and  are  well  defined  upon  the  second  whorl.  Umbilicus  open  ; 
sides  exposed.  Abdominal  lobe  deeper  and  narrower  than  the  lateral 
lobes.  Superior  lateral  lobes  broad,  shallow,  and  but  very  little  longer 
than  the  inferior  lateral.  The  auxiliary  lateral  lobe3  are  cuneiform,  and 
incline  toward  the  umbilicus. 

Ophioceras  torus  Hyatt. 

Amm.  torus  D'Orb.,  Terr.  Jurassique,  I.,  p.  212,  pi.  53. 
Loc.  Semur,  Quedlinburg,  llinteln,  and  Schaumburg ;    Coll.  Boucault, 
Dr.  Krantz,  and  De  Koninck. 

Ophioceras  raricostatum  Hyatt. 

Amm.  raricostatus  Ziet,  Verst.  Wiirt.,  p.  18,  pi.  13,  fig.  4. 
Amm.  raricostalus  Quens'dt,  Der  Jura,  p.  105,  pi.  13,  figs.  16-18. 
•  Loc.    Semur,   Boll,  and    Balingen,  Wurtemberg;    Coll.   Boucault,   Dr. 
Krantz,  Mus.  of  Stuttgart,  and  De  Koninck. 

Ophioceras  Johnstoni  Hyatt. 

Amm.  Johnstoni  Sow.,  Min.  Conch.,  v.  5,  p.  70,  pi.  449. 
A  mm.  ariet'is  Ziet.,  Verst.  Wiirt,  p.  3,  pi.  2,  fig.  4,  but  not  figs.  2  and  3.f 
Amm.  raricostatus  D'Orb.,  Terr.  Jurassique,  I.,  p.  212,  pi.  54. 
Loc.  Lyme  Regis,  Semur,  and  Balingen  ;  Coll.  "Wright,  Damon,  Bou- 
cault, and  De  Koninck. 

Ophioceras  kridioides  Hyatt. 

Loc.  Basle ;  Coll.  Prof.  Bronn. 

Abdomen  like  that  of  0.  Johnstoni,  but  rounder  than  in  0.  raricostatus, 
and  the  young  increase  more  rapidly  than  in  either  of  these  species.  The 
pilae  are  most  prominent  near  the  abdomen,  and  in  the  young  they  are 
more  numerous  than  in  the  adult,  numbering  about  twenty-four  on  the 
third  whorl,  and  about  twenty  on  the  filth  whorl. 

Abdominal  and  superior  lateral  lobes  broad  and  shallow,  the  latter 
equally  divided.  There  are  two  pointed  auxiliary  lobes  on  each  side,  and 
the  superior  lateral  cells  are  equally  divided. 

Ophioceras  commiscens  Hyatt. 

Loc  Lyme  Regis ;  Coll.  B.  M.  Wright. 

*   0<£i9,  a  serpent. 

f  Figs.  2  and  3  are  identical  with  Discoceras  spiratissuuus  IIy(itl'{Amm.  spirati*- 
simus   Quens'dt). 
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Sides  convex  ;  pilae  depressed.  The  pilse  and  the  form  of  the  whorl  in 
the  young,  greatly  resemble  those  of  adult  raricostatus,  but  in  the  adult 
they  closely  resemble  those  of  the  adult  shell  of  0.  Johnstoni. 

Septa  unknown. 

Ophioceras  tortile   Hyatt. 

Amm.  lortilis  D'Orb.,  Terr.  Jurassique,  I,  p.  201,  pi.  49. 
Loc.  Semur  ;  Coll.  Boucault. 

Ophioceras  deciduum  Hyatt. 

Amm.  Nodotianus  Haucr,  Ceph.  d.  Lias  d.  Nordostlichen  Alpen,  p.  24, 
pi.  6,  figs.  1  -  3. 

Loc.  Whitby ;  Coll.  Dr.  Krantz. 

Amm.  Nodotianus  D'Orb.  is  probably  generically  different,  since  it  has 
a  more  acute  abdomen. 

Discoceras*  Agassiz. 

Abdomen  keeled  and  channelled.  Both  characters  are  constant,  al- 
though the  channels  are  sometimes  nearly  obsolete.  Pilae  smooth.  Geni- 
cular curved  forwards.  Umbilicus  open.  Sides  flattened,  exposed.  Ab- 
domen depressed.  Abdominal  lobe  deep  and  narrow.  Superior  lateral, 
and  inferior  lateral,  narrow  and  irregularly  pointed  with  minor  lobes. 

Superior  lateral  cell  equally  divided.  Inferior  lateral,  unequally  di- 
vided. First  auxiliary  cell  well  developed,  and  nearly  as  long  as  the 
inferior  lateral. 

Discoceras?  laqueus  Hyatt. 

Amm.  laqueus  Quens'dt,  Der  Jura,  p.  43,  pi.  3,  fig.  5. 

Loc.  Nellingen,  Wurtemberg;  Coll.  Mus.  of  Stuttgart. 

The  abdomen  of  the  specimen  examined  is  so  obscured  by  its  matrix  of 
limestone,  that  the  reference  of  the  species  to  this  genus  must  be  considered 
doubtful. 

Discoceras  ophioides  Hyatt. 

Anvnonilcs  ophioides  D'Orb.,  Terr.  Jurassique,  p.  241,  pi.  64. 
Loc.  Semur  ;  Coll.  Boucault. 

Discoceras  carusense  Hyatt. 

Amm.  carusensh  D'Orb.,  Terr.  Jurassique,  I.,  p.  284,  pi.  8,  figs.  3-6. 
Amm.  spiral 'issimus  Hauer,  Ceph.  d.  Lias  d.  Nordostlichen  Alpen,  p.  18, 
pi.  3,  figs.  1  -  3. 

Loc.  Semur,  Palingen ;  Coll.  Boucault,  L.  de  Koninck,  and  Prof.  Bronn. 

*  Aicrxof ,  a  quoit. 
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Discoceras  spiratissimum  IIvatt. 

Amm.  arietis  Ziet.,  Verst.  Wiirt,  p.  3,  pi.  2,  fig.  3,  not  figs.  2  and  4.* 
Amm.  spiratusimus  Quens'dt,  Hand.  Pet.,  p.  355,  pi.  27,  fig.  9. 
Loc.  Filder,  Vaihingen,  Metzingen,  Ilohenheim,  and  Stuttgart;    ColL 
De  Koninck,  Dr.  Krantz,  Mus.  of  Stuttgart,  and  Boucault. 

Discoceras  Conybeari  L.  Agassiz. 

Amm.  Conybeari  Sow.,  Min.  Conch.,  v.  1,  p.  70,  pi.  131. 
Amm.  obliquecostatus  Ziet,  Verst.  Wiirt.,  p.  20,  pi.  15,  fig.  1. 
Amm.  Conybeari  Ziet.,  Verst.  Wiirt.,  p.  35,  pi.  2G,  fig.  2. 
Amm.  Conybeari  D'Orb.,  Terr.  Jurass.,  I.,  p.  202,  pi.  50. 
Amm.  Conybeari  Hauer,  Ceph.  d.  Lias  d.  Nordbstlichen  Alpen,  p.  16, 
pi.  2,  figs.  1-6. 

Loc.  Semur,  Waltzing,  and  Balingen  ;  Coll.  Boucault  and  L.  de  Koninck. 

Coronicerast  Hyatt. 

Keels  prominent,  constant ;  channels  well-defined.  Filue  tuberculated 
and  bent.     Umbilicus  open.     Sides  of  the  whorls  exposed. 

Pila3  preceded  by  a  line  of  tubercles  in  the  young,  which  gradually  elon- 
gate to  form  the  tuberculated  pilae  of  the  adult.  Ventral  lobe  deep  and 
narrow.  Lateral  lobes  unequally  divided.  Superior  lateral  cell  irregu- 
larly divided  ;  abrupt  on  the  siphonal  side  ;  sloping  rapidly  on  the  opposite 
side.  Inferior  lateral  cell  exceedingly  variable  in  form,  but  unequally 
divided. 

Coroniceras  latum  Hyatt. 

Loc.  Semur  and  Tubingen  ;  Coll.  Boucault  and  Dr.  Krantz. 

Abdomen  very  broad,  overhanging.  Tubercles  prominent.  Keel  varies 
from  thick  to  attenuated ;  and  channels,  from  well-defined  to  almost 
obsolete.  Septal  lobes  broad  and  shallow,  irregularly  divided.  Superior 
lateral  cell  upon  the  abdomen.     Inferior  lateral  cell  broad  and  short. 

Coroniceras  kridion  Hyatt. 

Amm.  kridion  Hehl.  Ziet.,  Verst.  Wiirt.,  p.  4,  pi.  3,  fig.  2. 

Amm.  kridion  Quens'dt,  Dcr  Jura,  p.  70,  pi.  7,  fig.  8. 

Loc.  Semur  and  Stuttgart ;  Coll.  Boucault  and  Mus.  of  Stuttgart. 

Coroniceras  bisulcatum  Hyatt. 

Amm.  bisulcatus  Brug.,  Ency.  Meth.,  v.  1,  p.  39,  pi.  13. 

Amm.  biaulcatus  D'Orb.,  Terr.  Jurass.,  p.  187,  pi.  43. 

Loc.  Semur  and  Balingen  ;  Coll.  Boucault  and  De  Koninck. 

*  Figs.  2  and  4  have  already  been  referred  to  Ophioceras  Johnstoni. 
t  Kopwis,  a  crown. 
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Coroniceras  multicostatum  Hyatt. 

Amm.  multicostatus  Sow..  Min.  Conch.,  v.  5,  p.  76,  pi.  454. 
Amm.  multicostatus  Ziet.,  Verst.  Wiirt,  p.  35,  pi.  26,  fig.  3. 
Amm.  multicostatus  Quens'dt,  Der  Jura,  p.  67,  pi.  7,  fig.  2. 
Loc.  Leicestershire  and  Semur ;  Coll.  Sir  C.  Lyell  and  M.  Boucault 

Coroniceras  coronaries  Hyatt. 

Amm.  coronaries  Quens'dt,  Der  Jura,  p.  68,  pi.  7,  fig.  5. 
Loc.  Semur,  Boll,  Balingen,  and  Stuttgart ;  Coll.  Boucault,  Dr.  Krantz, 
L.  de  Koninck,  and  Mus.  of  Stuttgart. 

Coroniceras  lyra  Hyatt. 

Loc.  Balingen,  Aalen,  and  Tubingen ;  Coll.  L.  de  Koninck  and  Dr. 
Krantz. 

Abdomen  prominent,  rounded.  Keel  and  channels  well  defined.  Tu- 
bercles well  defined.  Pilae  depressed  laterally  near  the  tubercles  and 
swelling  out  below.  Radial  diameter  of  the  whorl  increases  faster  in  pro- 
portion to  the  transverse  than  in  C.  coronaries.  Superior  lateral  lobe  un- 
equally divided  by  deep,  narrow  minor  lobes  into  three  branches.  Superior 
lateral  cell  on  the  abdomen.  Inferior  lateral  cell  long  and  deeply  indented 
by  minor  lobes. 

Coroniceras  rotiforme   Hyatt. 

Amm.  rotiformis  Sow.,  Min.  Conch.,  v.  5,  p.  76,  pi.  453. 
Amm.  rotiformis  Ziet.,  Verst.  Wiirt.,  p.  35,  pi.  26,  fig.  1. 
Amm.  rotiformis  D'Orb.,  Terr.  Jurass.,  1,  p.  293,  pi.  89,  figs.  1-3. 
Amm.  caprolinus  D'Orb.,  Terr.  Jurass.,  1,  p.  240,  pi.  64,  figs.  1,  2. 
Loc.  Semur,  Vaihingen,  and  Stuttgart ;  Coll.  Boucault,  Mus.  of  Stuttgart, 
and  L.  de  Koninck. 

Coroniceras  sinemuriense   Hyatt. 

Amm.  sinemuriensis  D'Orb.,  Terr.  Jurass.,  p.  303,  pi.  95,  fig.  1. 
Loc.  Semur  and  Schaichof ;  Coll.  Boucault  and  Mus.  of  Stuttgart. 
The  old  of  this  species  is  frequently  described  as  Amm.  Buckiandi. 

Coroniceras  orbiculatum  Hyatt. 

Amm.  Buckiandi  Ziet.,  Verst.  Wiirt.,  p.  35,  pi.  27,  fig.  1. 
Amm.  Buckiandi  Quens'dt,  Der  Jura,  p.  67,  pi.  7,  fig.  3. 
Loc.  Basel,  Schippenstadt,  and  Balingen  ;  Coll.  Prof.  Bronn,  Dr.  Krantz, 
and  L.  df  Koninck. 

Coroniceras  Buckiandi  Hyatt. 

Amm.  Buckiandi  Sow.,  Min.  Conch.,  v.  2,  p.  69,  pi.  130. 
Amm.  Buckiandi  Phil.  Geol.  York.,  p.  1,  pi.  14,  fig.  13. 
Loo.  Lyme  Regis  and  Semur;  Coll.  B.  M.  Wright  and  M.  Boucault 
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Coroniceras  Brookei  Hyatt. 

Amm.  Brookei  Sow.,  Min.  Conch.,  v.  2,  p.  203,  pi.  190. 
Loc.  Lyme  Regis ;  Coll.  B.  M.  Wright. 

Asteroceras*  Hyatt. 

Keel  well  defined,  but  varies  from  prominent  and  narrow  to  depressed 
and  broad.  Channels  obscure  to  deep  and  well  defined.  I'i'ue  smooth,  de- 
pressed;  often  bent  on  the  sides,  and  appear  in  the  young  as  lateral  folds 
or  large  tubercles.  Sides  in  some  species  not  enveloped;  in  others,  cov- 
ered to  fully  one  half  of  their  breadth.  Ventral  lobes  very  deep.  Lat- 
eral lobes  very  shallow.  Superior  and  first  auxiliary  cells  short  and  broad 
Inferior  lateral  cell  very  prominent. 

Asteroceras  tenue  Hyatt. 

Loc.  Semur,  Aargau,  Aalen,  and  Gbppingen  ;  Coll.  Prof.  Bronn  and 
Dr.  Krantz. 

Abdomen  narrow.  Dorsal  region  broad,  angular  at  its  junction  with 
the  sides.  Keel  narrow  and  prominent ;  channels  large.  Superior  lateral 
cell  almost  obsolete.     Inferior  lateral  unequally  divided. 

Asteroceras  trigonatum  Hyatt. 
Amm.  Brookei  Ziet.,  Verst.  Wiirt,  p.  36,  pi.  27,  fig.  2. 
Loc.  Aalen  ;  Coll.  Dr.  Krantz. 

Transverse  section  of  the  whorl  obtusely  triangular.  Pila?  prominent  in- 
ternally, decreasing  gradually  externally.  Tubercles  are  not  constantly 
found  in  the  adult  as  in  Amm.  Brookei,  and  it  differs,  also,  from  the  latter  in 
the  narrowness  of  the  abdomen,  the  greater  proportional  breadth  of  the 
dorsal  region,  and  the  decided  inclination  of  the  sides  of  the  adult  whorls. 

Asteroceras  obtusum  Hyatt. 

Amm.  oblusus  Sow.,  Min.  Conch.,  v.  2,  p.  151,  pi.  167. 

Amm.  redcarensis  Young  and  Bird,  Geol.  York.,  pi.  14,  fig.  15. 

Amm.  oblusus  D'Orb.,  Terr.  Jurats.,  p.  191,  pi.  44. 

Amm.  stellaris  D'Orb.,  Terr.  Jurass.,  p.  191,  pi.  45. 

Amm.  Turneri  Ziet.,  Vent.  Wiirt.,  p.  15,  pi.  11,  fig.  5. 

Loc.  Lyme  llegis,  Whitby,  Robin  Hood's  Bay,  Semur,  Boll,  Balingen, 
Bempflingen,  Stuttgart,  and  Adnet;  Coll.  L.  Agassis,  Robert  Damon, 
Marder,  B.  M.  Wright,  L.  de  Koninck,  Dr.  Krantz,  M.  Boucault,  and  Mus. 
of  Stuttgart. 

The  identification  of  Zieten's  Turneri  with  Amm.  ob'usus  Sow.,  was 
made  with  authentic  specimens  from  Zieten's  former  collection  sent  to  this 
Museum  by  the  Museum  of  Stuttgart,  and  although  the  characteristics  are 

*  'A<TTT)p,  a  star. 
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widely  divergent,  the  series  between  the  two  forms  showed  them  to  be  one 
species  with  only  local  differences. 

Asteroceras  stellare  Hyatt. 

Amm.  stellar'is  Sow.,  Min.  Conch.,  v.  1,  p.  211,  pi.  93. 

Am,n.  Turneri  Sow.,  Min.  Conch.,  v.  5,  p.  75,  pi.  452. 

Amm.  stellaris  Hauer,  Ceph.  d.  Lias  d.  Nordbstlichen  Alpen,  p.  22,  pi.  5, 
figs.  1,  2. 

Loc.  Lyme  Regis,  Gloucester,  and  Semur ;  Coll.  B.  M.  Wright,  Mar- 
der,  Dr.  Krantz,  and  M.  Boucault. 

Asteroceras  Collenotii  Hyatt. 

Amm.  Collenotii  D'Orb.,  Terr.  Jurass.,  1,  p.  305,  pi.  95. 
Loc.  England  and  Semur ;  Coll.  Harder  and  M.  Boucault 

LIPAROCERATID^J  Hyatt. 

Microceras*  Hyatt. 

Abdomen  flattened  ;  sides  rounded  or  flattened.  The  pilse  in  the  adult 
are  undivided  upon  the  abdomen,  and  are  continuous  with  the  large,  single 
lateral  pilae,  which  last  may  be  ornamented  with  either  one  or  two  rows  of 
small  tubercles,  or  be  bare. 

The  envelopment  only  covers  the  abdomen  of  each  internal  whorl,  reach- 
ing no  farther  than  the  first  row  of  tubercles,  umbilicus  is  consequently  ex- 
posed in  all  the  species.  The  increase  of  the  radii  is  slow,  the  species  have 
a  greater  number  of  whorls  than  in  succeeding  genera,  and  are  also  of 
smaller  size.  The  septa  are  remarkable  for  their  unequally  divided  lobes 
and  cells,  the  large  size  of  the  abdominal  lobe,  the  insignificant  size  of  the 
two  lateral  lobes,  especially  the  inf.  lateral,  and  the  great  breadth  of  the 
cells. 

Microceras  biferum  Hyatt. 

Amm.  bifer  bispinosus  Quens'dt,  Der  Jura,  p.  104,  pi.  13,  figs.  10,  11, 
and  13. 

Amm.  bifer  mulicosta  Quens'dt,  Der  Jura,  p.  104,  pi.  13,  fig.  14. 
Loc.  Gloucester,  Pleinsbach,  Balingen,  Boll ;    Coll.  L.  de  Koninck,  Dr. 
Krantz,  Mils,  of  Stuttgart. 

Microceras  confusum  Hyatt. 

Amm,  con/bum  Quens'dt,  Der  Jura,  p.  12/,  pi.  75,  figs.  8,  9. 
Loc.  Lansdown  Station,  near  Cheltenham,  and  Gloucester ;  Coll.  L.  de 
Koninck. 

*  MiKpos,  small. 
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Microceras  mixtum  Hyatt. 

Amm.  polymorphic  mixtus  Quens'dt,  Der  Jura,  p.  128,  pi.  15,  fig.  12. 

Loc.  Gloucester;  Coll.  L.  de  Koninck. 

Is  not  the  same  as  polymorph™  mixtus  Quens'dt,  Die  Ceph.,  p.  87,  pi.  4, 
fig.  10.  This  has  a  keel  and  must  be  of  a  different  genus  from  the  speci- 
mens here  described,  which  appear  to  be  identical  with  the  figure  in  u  Der 
Jura,"  as  quoted  above. 

DEROCERATIDiE.* 
Derocerasi  Hyatt. 
"Whorl  circular  ;  pilae  depressed  ;  linear  between  and  bifurcated  on  the 
tubercles.  Tubercles  large,  prominent,  pointed,  and  in  a  single  row. 
Septal  lobes  with  numerous  pointed,  deeply  cut,  irregularly  shaped  minor 
lobes.  Abdominal  lobe  very  deep,  and  level  with  superior  lateral  lobe. 
Siphonal  cell  long  and  narrow. 

Deroceras  ziphius  Hyatt. 

Amm.  ziphius  Ziet.,  Verst.  Wiirt.,  p.  6,  pi.  5,  fig.  2. 

Amm.  amatits  sparsinodus  Quens'dt,  Die  Ceph.,  p.  82,  pi.  4,  fig.  5. 

Amm.  ziphius  Quens'dt,  Der  Jura,  p.  97,  pi.  12,  fig.  2. 

Loc.  Loppingen  ;  Coll.  Mus.  of  Stuttgart. 

Note.  The  foregoing  descriptions  of  the  Discoceratidae,  Liparoceratidre,  and  Dero- 
ceratidoe  comprehend  all  the  species  in  the  Museum  collections  from  the  Lower  Lias, 
except  Amm.  Birchii  Sow.,  which  I  was  unable  to  assign  to  its  proper  place. 

Middle  Lias. 

LIPAKOCERATID^I. 

There  is  throughout  the  three  genera  of  this  family  a  positive  agreement 
in  the  septa  and  the  mode  of  development. 

The  young  of  Liparoceras  indecisus  resemble  the  adult  of  Androgynoce- 
ras,  and  the  young  of  Androgynoceras  in  turn  closely  resemble  the  adults 
of  Microceras. 

Abdominal  lobe  is  large  and  not  generally  so  deep,  but  of  less  width  than 
the  superior  lateral.  Inferior  lateral  lobe  very  narrow,  and  of  insignificant 
size ;  one  auxiliary  lobe  is  usually  visible  on  the  side.  The  minor  lobes 
are  particularly  sharp  or  pointed  ;  penetrate  deeply  into  the  cells.  Both 
cells  and  lobes  unequally  divided  by  three  minor  lobes. 

Microceras. 

Microceras  planicosta  Hyatt. 

Amm.  planicosta  Sow.,  Min.  Conch.,  v.  1,  p.  1G7,  pi.  73. 

*  Includes  the  Dorsati.  f  Atpas,  skin. 

11 
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Amm.  planicosta  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  242,  pi.  65. 
Loc.  Whitby,   Yeovil,   Semur,  Besancon,   Gundershofen ;    Coll.   Sir  C. 
Lvell,  L.  de  Koninck,  Prof.  Bronn,  and  M.  Boucault. 

Microceras  crescens  Hyatt. 

Loc.  Whitby  and  Rautenberg  bei  Schbppenstadt ;  Coll.  L.  de  Koninck, 
Dr.  Krantz,  and  Prof.  Bronn. 

This  species  is  closely  allied  to  Microceras  arcigerens  ;  it  differs,  how- 
ever, in  being  more  robust,  the  young  are  larger,  the  radii  of  the  spiral  in- 
crease faster,  and  the  septa  differ  in  having  a  very  deep  ventral,  and  very 
shallow,  superior  lateral  and  inferior  lateral  lobes.  The  minor  lateral  lobes 
are  also  of  the  simplest  kind,  the  superior  and  inferior  lateral  cells  being 
but  slighti/  indented  by  them. 

Microceras  arcigerens  Hyatt. 

Amm.  arcigerens  Phil.  Geol.  York,  p.  163,  pi.  13,  fig.  9. 
Loc.  Whitby,  Semur,  St.  Cyr  bei  Lyon  and  Aargau  ;  Coll.  L.  de  Ko- 
ninck, Prof.  Bronn,  and  M.  Boucault. 

Microceras  maculatum  Hyatt. 

Amm.  capricornus  nudus  Schlot.  Petrefactenkunde. 

Amm.  maculatus  Young  and  Bird,  Geol.  York,  pi.  14,  fig.  12. 

Amm.  maculatus  Phil.  Geol.  York,  p.  135,  pi.  13,  fig.  11. 

Amm.  capricornus  nudus  Ziet.,  Verst.  Wiirt.,  p.  6,  pi.  4,  fig.  8. 

Amm.  capricornus  nudus  Bronn,  Leth,  Geog.,  Sh.  4,  p.  340,  pi.  22,  fig.  1. 

Amm.  capricornus  nudus  Quens'dt,  Der  Jura,  p.  96,  pi.  12,  fig.  3. 

Loc.  Lyme  Regis,  Whitby,  Semur,  Pouilly,  Besancon,  Milhaud  Dep. 
L'Aveyron,  Gundershofen,  Rautenberg  bei  Schbppenstadt,  and  Gegenberg; 
Coll.  Sir  C.  Lyell,  Damon,  L.  Agassiz,  Dr.  Krantz,  and  M.  Boucault. 

Microceras  sinuosum  Hyatt. 

Loc.  Pouilly  en  Auxois,  Yenarey  pres  Semur,  Gundershofen,  Reutlingen, 
and  Brunswick  ;  Coll.  M.  Boucault,  Dr.  Krantz,  and  L.  de  Koninck. 

This  species  differs  from  Planicosta  in  its  development,  acquiring  the 
pihe  at  an  earlier  age  of  growth,  and  from  M.  arcigerens  and  M.  maculatus 
in  the  forward  bend  of  the  abdominal  pilae,  the  double  row  of  tubercles 
ornamenting  the  lateral  pilae  of  the  adult,  and  the  more  complicated  char- 
acter of  the  septa. 

Abdominal  lobe  with  abrupt  sides.  Minor  lobes  long  and  narrow.  Su- 
perior lateral  lobe  broad  and  shallow ;  inferior  lateral,  proportionately  very 
narrow.  Superior  lateral  cell  very  broad  ;  inferior  lateral,  much  longer 
and  narrower,  and  very  irregularly  and  deeply  cut  by  minor  lobes,  resem- 
bling in  this  respect  the  upper  portion  of  the  superior  lateral  cell. 
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Androgynoceras  *  Hyatt. 

The  sides  of  the  adult  whorl  dope  outward  and  are  ornamented  with 
pilse,  usually  single  and  set  with  two  rows  of  tubercles.  Abdomen  narrow. 
The  large  pilae  of  the  young  are  split  into  smaller  pflffl  on  the  abdomen  of 
the  adult,  but  usually  retain  the  characteristics  of  MicrocertU  until  a  late 
period  of  growth.  The  septa  are  more  complicated  than  in  Micro*-. 
and  the  increase  by  growth  in  the  radii  of  the  spiral  is  much  greater,  the 
species  consequently  have  fewer  whorls  and  are  of  larger  size.  The  en- 
velopment may  cover  up  only  the  abdomen  of  each  internal  whorl,  or  ex- 
tend over  the  whole  side  to  the  internal  line  of  tubercles. 

Androgynoceras  hybridum  Hyatt. 

Amm.  androgynoceras  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  285,  pi.  85. 
Loc.  Semur  ;  Coll.  M.  Boueault. 

Androgynoceras  appressum  Hyatt. 

Loc.  Rautenberg;  Coll.  Dr.  Krantz. 

This  species  is  very  much  flatter  than  Liparoceras  Bechei,  and  differs  also 
in  the  development  of  the  shell.  The  pilae  for  a  long  time  resemble  those 
of  Microceras,  the  peculiar  pilae  of  this  genus  are  not  brought  out  distinctly 
until  the  fifth  whorl  is  attained. 

Envelopment  extends  laterally  to  the  internal  line  of  tubercles.  The 
external  tubercles  aro  larger  and  more  prominent  than  the  internal  row. 
Abdominal  lobe  is  deeper  than  the  superior  lateral,  which  last  is  deeper  but 
hardly  broader  than  the  inferior  lateral.  Lateral  lobes  and  lateral  cells 
unequally  divided. 

Liparocerast  Hyatt. 

This  genus  differs  from  both  of  those  previously  described  in  the  greater 
breadth  of  the  abdomen,  the  greater  increase  of  the  radii  of  the  spiral,  the 
consequently  smaller  number  of  whorls,  and  the  larger  size  of  the  species. 

The  envelopment  may  cover  only  the  abdomen  of  each  internal  whorl, 
or  extend  to  the  inner  row  of  tubercles. 

The  pilae  of  the  adult  are  split  into  numerous  smaller  pila?,  and  are  orna- 
mented on  the  sides  with  two  rows  of  tubercles.  The  young  are  smooth  OO 
the  first  two  or  three  whorls,  the  pila  never  appear  to  assume,  except  to  a 
very  slight  degree,  the  characteristics  of  Microceras,  but  at  once  take  on 
the  less  prominent  and  diffuse  character  of  L.  Bechei. 

The  septa  also  at  an  early  period  are  more  complicated  than  those  of  the 
adult  Microceras.  The  superior  lateral  cell  is  narrower  proportionately 
to  the  inferior  lateral,  than  in  the  preceding  genera. 

*   Avdpoyvvos,  hermaphrodite.  f  AiTrapos,  shining. 
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Liparoceras  indecisum  Hyatt. 

Lroc.  Lyme  Regis,  Balingen,  and  Rautenberg  bei  Schoppenstadt ;  Coll. 
B.  M.  Wright,  L.  de  Koninck,  and  Dr.  Krantz. 

This  species  is  closely  allied  to  Liparoceras  Henleyi,  but  differs  in  the 
form  of  the  whorls  which  are  much  flatter  on  the  sides,  do  not  spread  lat- 
erally so  rapidly,  and  are  more  numerous. 

The  tubercles  and  lateral  pilau  are  hardly  so  prominent,  but  more  nu- 
merous than  in  Henleyi.  The  specimen  from  Rautenberg,  which  apparently 
belongs  to  this  species,  has  the  tubercles  and  displays  the  characteristics  of 
Microceras  in  the  abdominal  pike  on  the  fourth  whorl.  The  envelopment 
barely  covers  the  external  line  of  tubercles,  which  are  larger  and  more 
prominent  than  the  internal  line  of  tubercles.     Septa  were  not  observed. 

Liparoceras  Henleyi  Hyatt. 

Amm.  Henleyi  Sow.,  Min.  Conch.,  v.  2,  p.  161,  pi.  172. 

Naul.  striatum  Rein,  Naut.  et  Argo,  p.  85,  pi.  8,  figs.  65,  66. 

A  mm.  slrialus  Ziet.,  Verst.  Wiirt.,  pi.  5,  fig.  6. 

Amm.  Henleyi  Bronn,  Leth.  Geog.,  p.  449,  pi.  23,  fig.  7. 

Loc.  Hewlitt's  Hill,  Stonehouse,  Lyme  Regis,  Bourgogne,  Milhaud,  St. 
Thibault,  Venarey,  Evrecy  in  Normandy,  and  Reschnau  in  Lippe  ;  Coll. 
L.  dc  Koninck,  B.  M.  Wright,  M.  Boucault,  Dr.  Krantz,  and  Prof.  Bronn. 

Iiiparoceras  Bechei  Hyatt. 

Amm.  Bechei  Sow.,  Min.  Conch.,  v.  3,  p.  143,  pi.  280. 
Amm.  Bechei  Ziet.,  Verst.  Wiirt.,  p.  37,  pi.  28,  fig.  4. 
Loc.  Lyme  Regis,  Semur,  Milhaud,  St.  Amand,  Balingen,  ar-d  Rauten- 
berg :  Coll.  B.  M.  Wright,  M.  Boucault,  L.  de  Koninck,  and  Dr.  Krantz. 

DEROCERATID51. 

Deroceras  Hyatt. 

Deroceras  Davoei  Hyatt. 

Amm.  Davoei  Sow.,  Min.  Conch.,  v.  4,  p.  71,  pi.  350. 
Amm.  Davoei ^iet,  Verst.  Wiirt,  p.  19,  pi.  14,  fig.  2. 
Amm.  Davoei  D'Orb.,  Terr.  Jurass.,  1,  p.  276,  pi.  81. 
Amm.  Davoei  Quens'dt,  Die  Ceph.,  p.  91,  pi.  5,  fig.  6. 
Loc.   Snnur,  Ardcche,  Vassy,  Cimund,  Klsass,  md  Dnrrenbcrg ;    CoIL 
M.  Boucault,  Dr.  Krantz,  Prof.  Bronn,  and  Mus.  of  Stuttgart 

Deroceras  densinodum  Hyatt. 

Amm.  armahu  densinodus  Quens'dt,  Der  Jura,  p.  105,  pi.  13,  figs.  9,  10. 
Loc.  Zunniethen  bei  Iloltzmiinden  ;  Coll.  Mus.  of  Stuttgart 
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Deroceras  armatum  Hyatt. 

Amm.  armatiu  Sow.,  Min.  Conch.,  v.  1,  p.  215,  pi.  95. 
Loc.  Lyme  Regis,  Dorsetshire  ;  Coll.  Damon. 

Peronoceras*  Hyatt. 
Abdomen  depressed;  pilae  depressed;  linear  between  the  tubercles;  usu- 
ally, but  not  invariably,  bifurcated  by  the  tubercles  on  the  rides,  though  in- 
variably biflircated  on  the  abdomen.  Tubercles  depressed,  often  obtOM 
upon  the  casts,  but  pointed  and  prominent  upon  the  shell.  Septa  not 
closely  crowded  as  in  Deroceras,  or  so  profusely  branching. 

Peronoceras  fibulatum  Hyatt. 

Amm.  fbulatus  Sow.,  Min.  Conch.,  v.  4,  p.  147,  pi.  407,  figs.  3,  4. 

Loc.  "Whitby,  Boll,  Plateau  de  Larzac,  Robin  Hood's  Bay,  St.  Quentin 
pres  de  la  Verpillier ;  Coll.  Dr.  Krantz,  L.  Agassiz,  Prof.  Bronn,  and  L.  de 
Koninck. 

Peronoceras  subarmatum  Hyatt. 

Amm.  subarmatus  Sow.,  Min.  Conch.,  v.  4,  p.  146,  pi.  407. 

Amm.  8nbarmatus  Young  and  Bird,  Geol.  York.,  p.  250,  pi.  13,  fig.  3. 

Loc.  Whitby  ;  Coll.  Dr.  Krantz. 

Peronoceras  muticum  Hyatt. 

Amm.  muticus  D'Orb.,  Terr.  Jurass.,  1,  p.  274,  pi.  80. 

Loc.  Semur  and  St.  Ainand  ;  Coll.  Boucault  and  L.  de  Koninck. 

Peronoceras  nodogigas  Htatt. 

Amm.  nodof/ir/as  QuensMt,  Der  Jura,  p.  125,  pi.  15,  fig.  8. 
Loc.  Goppingen  ;  Coll.  Mus.  of  Stuttgart. 

Peronoceras  fraudulentum  Hyatt. 

Loc.  Lyme  Regis ;  Coll.  Damon. 

Abdomen  rounded,  and  much  broader  than  the  back  ;  tubercles  promi- 
nent, salient ;  pilae  single,  thick,  depressed.  Young  resemble  Planicosta, 
having  the  flattened  abdomen  and  pihe  of  the  latter  until  a  late  period. 
Abdominal  lobe  narrow  and  deep.  Superior  lateral  cell  narrow  and 
deeply  cut  by  pointed  minor  lobes.     Siphonal  cell  long,  narrow,  serrated. 

Peronoceras  alternum  Hyatt. 

Loc.  Milhaud,  Dep.  de  l'Aveyron  ;  Coll.  L.  de  Koninck. 
Whorls  much  flattened  ;  sides  gibbous  ;  tubercles  depressed,  widely  sep- 
arated by  numerous  intervening  smooth  pihe.     Tuberculated  pi  lie.  large 

*  H(povT),  a  clnsp. 
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and  most  prominent,  divided  on  the  abdomen.  The  young  are  smooth  for 
the  first  two  or  three  whorls  ;  tubercles  occupy  the  whole  next  whorl,  ex- 
tending gradually  into  tuberculated  pilae  between  which  the  smooth  pilae 
finally  appear.  Abdominal  lobe  larger  and  deeper  than  superior  lateral 
lobe.  Inferior  lateral  lobe  small,  shallow ;  both  unequally  divided.  Su- 
perior lateral  cell  entirely  on  the  abdomen.  Inferior  lateral  cell  on  the 
side. 

THYSANOID-EJ. 
This  family  includes  the  Fimbriati,   Ligati,    and  Heterophylli,   which 
agree  in  the  foliaceous  character  of  the  septa. 

Thysanoceras.* 

Abdomen  rounded  ;  whorls  exposed ;  the  envelopment  does  not  extend 
laterally  over  more  than  one  third  of  each  interior  whorl. 

Abdominal  lobe  about  the  same  depth,  but  narrower  than  the  superior 
lateral  lobe ;  the  latter  is  equally  divided  by  a  peculiar  minor  cell  of  a  lobi- 
form  aspect.  The  siphonal  cell  is  cuneiform,  and  the  superior  and  inferior 
lateral  cells  equally  divided. 

Thysanoceras  fimbriatum  Hyatt. 

Amm.  Jimbriatus  Sow.,  Min.  Conch.,  v.  1,  p.  145,  pi.  164. 

Amm.  fimbriates  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  313,  pi.  98. 

Amm.  fimbria! us  Bronn,  Leth.  Geog.,  p.  441,  pi.  23,  fig.  2. 

Loc.  Lyme  Regis,  Semur,  Plateau  de  Larzac,  Milhaud,  Pep.  de  PAvcy- 
ron,  Balingen,  Gundershofen,  Schomberg,  Falkenhagen,  Lippe,  and  Sondel- 
fingen ;  Coll.  Mus.  of  Stuttgart,  B.  M.  Wright,  M.  Boucault,  Dr.  Krantz, 
L.  de  Koninck,  and  Prof.  Bronn. 

Rhacocerast  Agassiz. 

Abdomen  rounded  ;  sides  of  the  whorls  flattened  ;  envelopment  extends 
about  two  thirds  over  each  of  the  interior  whorls,  or  entirely  encloses  thorn, 
covering  up  the  umbilicus. 

The  lobes  and  cells  gradually  decrease  in  size  inwardly,  and  are  remark- 
able lor  the  profusion  and  peculiar  foliaceous  aspect  of  the  minor  cells. 

Rhacoceras  Loscombi  Hyatt. 

Amm.  Loscombi  Sow.,  Min.  Conch.,  v.  1,  p.  183,  pi.  183. 
Amm.  heterophyllw  numismalis  Quens'dt,  Die  Ceph.,  p.  100,  pi.  6,  fig.  5. 
Amm.  Loscombi  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  362,  pi.  75. 
Loc.  Lyme   Regis  and  Semur;  Coll.  Damon,  Wright.  Boucault,  and  L 
de  Koninck. 

*  Qi-cruvos.  fringe.  t  'Pti'cor,  rngged. 
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In  some  individuals  the  abdomen  is  crenulated,  resembling  in  this  res 
R.  Boblayei, 

Rhacoceras  Boblayei  Hyatt. 

Anna.  Boblayei  D*Orb.,  Terr.  Jurass.,  Ccph.,  p.  25,  pi.  C9. 

Loc.  St.  Thibanlt  pres  de  Semur ;  Coll.  Boueault. 

The  character  of  the  septa  allies  this  species  closely  with  Loscojnbi,  and 
the  abdominal  crenulations  are  of  the  same  character  as  those  of  some  in- 
dividuals in  that  species. 

DACTYLOID.2E. 

This  family  includes  the  Planulati  and  part  of  the  Macrocephali. 

Cceloceras*  Hyatt. 

Pilae  on  the  abdomen  bifurcated  ;  lateral  pilae  single  or  bifurcated  with 
one  external  row  of  tubercles,  occurring  regularly  on  each  pilae,  or  at 
intervals  on  widely  separated  pilae.  The  young  are  very  much  flatter  than 
the  adult,  and  the  sides  consequently  very  narrow.  They  are  smooth  for 
the  first  one  or  two  whorls,  subsequently  becoming  tuberculated. 

The  tubercles  almost  immediately  spread,  forming  the  pilae ;  they  may 
enlarge  and  remain  distinct,  or  become  absorbed  and  disappear  upon  alter- 
nate pilae.  The  abdomen  remains  perfectly  smooth  for  some  time  after  the 
lateral  pilae  are  developed,  not  acquiring  the  abdominal  pilaa  until  the  third 
whorl  is  reached.  Septa  close  together  and  very  intricate  in  the  adult 
Abdominal  lobe  broader  and  deeper  than  the  superior  lateral.  The  in- 
ferior lateral  is  nearly  the  same  in  size,  and  both  are  unequally  divided  into 
three  shallow,  minor  lobes.  Superior  lateral  cell  lobiform  and  together 
with  the  inferior  lateral,  unequally  divided  by  two  minor  lobes. 

Cceloceras  centaurus  Hyatt. 

Amm.  centaurus  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  266,  pi.  76,  fig.  3-6. 
Loc.  St.  Amand,  Semur,  and  Balingen  ;    Coll.  L.  de  Koninck  and  M. 
Boueault. 

Cceloceras  pettos  Hyatt. 

Amm.  pettos  Quens'dt,  Flotzge.,  p.  178. 
Amm.  pettos  Quens'dt,  Der  Jura,  p.  135,  pi.  16,  fig.  14. 
Amm.  crenatus  Ziet.,  Verst.  Wiirt.,  pi.  1,  fig.  4. 

Loc.  Venarey,  Milhaud,  Balingen,  Metzingen,  Ilinterweiler ;  Coll.  Bou- 
eault, L.  de  Koninck,  Prof.  Bronn,  and  Dr.  Krantz. 

*  KolXoy,  hollow. 
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PHYMATOID-SL* 

Phymatoceras  Hyatt.! 

Abdomen  may  be  flattened  or  rounded,  but  never  acute  ;  has  no  chan- 
nels in  the  adult.  Envelopment  covers  the  abdomen  of  each  internal  whorl. 
Radii  of  the  spiral  increase  more  slowly  than  in  the  succeeding  genera. 
The  young  are  smooth  on  the  first  or  6econd  whorl,  the  tubercles  begin 
either  on  the  second  or  third  whorl,  and,  gradually  dividing,  spread  them- 
selves out  upon  the  abdomen  as  bifurcated  pilae,  which  disappear  on  the 
borders  of  the  channels.  The  keel  makes  its  appearance  at  an  early  stage, 
probably  on  the  second  whorl,  but  the  channels  are  not  visible  until  a  much 
later  period,  and  disappear  in  the  adult. 

Abdominal  lobe  broad  and  deep.  Superior  lateral  broader,  but  of  about 
the  same  depth  ;  inferior  lateral,  very  shallow.  Superior  and  inferior  lat- 
eral cells  equally  divided ;  both  are  short,  broad,  and  but  slightly  indented 
by  the  minor  lobes. 

Phymatoceras  robustum  Hyatt. 

Loc.  Plateau  de  Larzac  ;  Coll.  Dr.  Krantz. 

The  abdomen  of  this  species  is  flattened,  the  sides  of  the  whorls  gibbous 
and  narrow,  and  the  keel  very  prominent.  The  channels  in  the  young  are 
shallow,  and  the  whorls  unusually  broad.  Superior  lateral  cell  is  deeper 
than  the  inferior  lateral,  and  the  latter  is  straight ;  the  auxiliary  cell  is 
divided  by  one  small  auxiliary  lobe. 

Hammatoceras  t  Hyatt. 

Abdomen  may  be  either  rounded  or  acute,  always  keeled,  but  never 
sulcated.  Pilae  are  prominent  and  straight.  Envelopment  may  extend 
over  one  half  the  sides,  or  only  cover  the  abdomen  of  each  internal  whorl. 
The  young  develop  as  in  Phywatocerax,  but  are  generally  much  broader : 
the  pila?,  also,  do  not  become  prominent  so  soon.  Nor  do  they  invariably 
begin  by  the  development  of  tubercles  on  the  sides,  but  may  make  their 
appearance  as  fine,  raised  lines,  and  afterwards  become  tuberculated. 

During  the  earlier  stage  of  growth  the  different  species  have  a  very  close 
resemblance  to  the  adult  Macroccphali.  The  lobes  are  more  complicated 
than  in  Plnjmaloceraa.  Abdominal  lobe  broad  and  deep,  and  continued 
into  two  long,  narrow,  minor  lobes.  Superior  lateral  narrower  than  the 
abdominal.  Inferior  lateral  hardly  wider  than  the  minor  lobes  of  the 
superior  lateral,  and  of  about  the  same  depth.  Abdominal  cell  blunt. 
Superior  literal  and  inferior  lateral  very  narrow  and  deeply  indented  by 
the  minor  lobes. 

•  Includes  part  of  the  Talciferi.         t  Qvpa,  a  swelling.         J  *A/i/xa,  :i  kn.  t. 
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Hammatoceras  insigne  Hvatt. 

Amm.  insfgnit  Schloi.  Zict.,  Vent  YYiirt ,  p.  20,  pi.  15,  fig.  2. 

Amm.  insiynis  D'Orb.,  Terr.  Jurass.,  CVph.,  p.  :i  1 1,  pL  11^- 

Amm.  insignia  Qaens'dt,  Die  Ceph.,  p.  280,  pi.  40,  figs.  4,  5. 

Loc.  Uhrweiler  and  Gundershofen ;  Coll.  Dr.  Krantz  and  L.  de  Konin<  k. 

Hammatoceras  variabile  Hyatt. 

Amm.  variabilis  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  350,  pi.  113. 
Loc.  Bantz  ;  Coll.  Dr.  Krantz. 

AMALTHEOIDiE. 

Pleuroceras*  Hyatt. 

Abdomen  flat,  with  keel  and  channels  well  defined ;  keel  erenulated ; 
channels  vary  from  obsolete  to  deep  and  well  defined.  Pilaj  swelling  be- 
low, tubcrculated ;  genicular  bend  prominent.  Tubercles  lateral,  arranged 
along  the  line  of  envelopment.     Umbilicus  open. 

Ventral  lobe  narrow  and  but  slightly  deeper  than  lateral  lobe- :  the 
latter  unequally  divided.  Inferior  lateral  lobe  small,  shallow,  equally 
divided.  Superior  lateral  cell  only  partly  exposed  on  the  side,  and  to- 
gether with  the  inferior  lateral  unequally  divided.f 

Sub-Genus  No.  1. 

Sides  of  whorls  exposed. 

Pleuroceras  hawskerense  Hyatt. 

Amm.  hatcskerensis  Y.  and  B.,  Phil.  Geol.  York.,  p.  164,  pi.  13,  fig.  8. 
Loc.  Yeovil ;  Coll.  H.  W.  Marder. 

Pleuroceras  spinatum  Hyatt. 

Amm.  spinatus  Brug.,  Ency.  Meth.,  t.  1,  p.  40,  pi.  11. 

Amm.  spinatus  D'Orb.,  Terr.  Jurass.,  I.,  p.  209,  pi.  52. 

Loc.  Whitby,  Yeovil,  Avallon,  Quedlinburg,  Coburg,  Franconia,  Banz, 
Gundershofen,  and  Canal  du  Danube  ;  Coll.  Mus.  of  Stuttgart,  Dr.  Krantz, 
L.  de  Koninck,  Bronn,  Marder,  and  Boucault. 

Pleuroceras  costatum  Hyatt. 

Amm.  costatus  Schlot,  Pet,  p.  66,  pi.  12. 
Naut.  costatus  Rein.,  Naut.  et  Argo.,  p.  87,  figs.  68,  69. 
Amm.  costatus  Ziet.,  Verst.  AViirt.,  p.  5,  pi.  4,  fig.  7. 
Amm.  costatus  Bronn,  Leth.  Geog.,  pi.  22,  fig.  12. 

*  ItXevpoVy  a  rib. 

t  Septa  are  described  from  one  species  only,  —  Fleuroctras  tpinatwm. 
12 


90  BULLETIN   OF  THE 

Loc.  England,  Tours,  Weimar,  Bantz,  Uhrweiler,  and  Bas-Iihin  ;  Coll. 
Sir  C.  Lyell,  M.  Boucault,  Bronn,  Dr.  Krantz,  and  L.  Agassiz. 

Sub-Genus  No.  2. 

Sides  of  whorls  partially  covered  and  flatter,  especially  in  the  young. 

Pleuroceras  pseudo-costatum  Hyatt. 

Amm.  costafus  nudus  Quens'dt,  Die  Ceph.,  p.  95. 

Amm.  costatus  nudus  Quens'dt,  Der  Jura,  p.  171,  pi.  21,  fig.  3. 

Loc.  Yeovil,  Dumbleton  near  Cheltenham,  Rogueport,  Canal  du  Danube, 
Plateau  de  Larzac,  Goslar,  Gundershofen,  Baiern ;  Coll.  Bronn,  L.  de  Ko- 
ninck,  and  Dr.  Krantz. 

Pleuroceras  pseudo-spinatum  Hyatt. 

Amm.  costatus  spinatus  Quens'dt,  Der  Jura,  p.  171,  pi.  21,  fig.  1-3. 
Amm.  costatus  spinatus  Quens'dt,  Die  Ceph.,  p.  95,  pi.  5,  fig.  10. 
Loc.  Vassy  (Dep.  Yonne),  Milhaud  (Dep.  de  l'Aveyron),  and  Courcy ; 
Coll.  Boucault  and  L.  de  Koninck. 

Pleuroceras  vittatum  Hyatt. 

Amm.  viltatus  Phil.  Geol.  York.,  p.  164,  pi.  13,  fig.  1. 
Loc.  Whitby  ;  Coll.  Dr.  Krantz. 

Amaltheus  De  Montfort. 

Abdomen  acute,  keeled,  and  channelled  ;  whorls  compressed  laterally. 
Keel  crenulated,  well  defined.  Tubercles,  when  present,  are  in  a  single 
row  along  the  line  of  envelopment.  Umbilicus  open,  with  the  sides  of  the 
whorls  exposed  or  only  partially  covered. 

Amaltheus  gloriosus  Hyatt. 

Amm.  amaltheus  coronatus  Quens'dt,  Der  Jura,  p.  169,  pi.  20,  figs.  9-12. 
Loc.  Milhaud,  Balingen,  Pliensbach,  Boll,  and  Ofterdingen ;  Coll.  L.  de 
Koninck,  Bronn,  and  Dr.  Krantz. 

Amaltheus  salebrosus  Hyatt. 

Amm.  amaltheus  spinosus  Quens'dt,  Die  Ceph.,  p.  95,  pi.  5,  fig.  4. 

A  mm.  amaltheus  spinosus  Quens'dt,  Der  Jura,  p.  168,  pi.  20,  fig.  8. 

Loc.  Whitby,  Semur,  Strasburg,  Muhlhausen  (Bas-llhin),  Pliensbach, 
Boll,  Geytlffigen,  Balingen,  and  Gundershofen  ;  Coll.  Dr.  Krantz,  Boucault, 
Bronn,  L.  Agassiz,  and  L.  de  Koninck. 

Amaltheus  turgidus  Hyatt. 

Amm.  Amaltheus  gibbosus  Schlot.,  Pet.  p.  10. 

Amm.  Amaltheus  gibbosus  Ziet,  Verst.  Wiirt.,  p.  4,  pi.  4,  fig.  2. 
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Amm.  paradoxus  Stahl,  Zict.,  Vent.  Wiirt.,  p.  15,  pi.  1  1,  fig.  C. 

Loc.  Plateau  de  Larzac,  Heiningen,  Boll,  Lutznde  bei  Hanover,  Bernur, 
Gbppingen,  Ofterfeld  bei  Goalar,  and  Pliensbach  ;  Coll.  Mua  of  Stuttgart, 
Dr.  Krantz,  L.  de  Koninek,  Prof!  Bronn,  L.  Agassiz,  and  Buueault. 

Amaltheus  margaritatus  De  Mont. 

Amalthcus  margaritatus  De  Montfort,  Conch.  Sys..  p.  91. 

Amm.  acutus  Sow.,  MIn.  Conch.,  v.  1,  p.  51,  pi.  1  7,  fig.  1. 

Naut.  rotula  Rein.,  Naut.  et  Argo.,  p.  59,  pi.  1,  fig.  5. 

Amm.  Stokesi  Sow.,  Min.  Conch.,  v.  2,  p.  205,  pi.  191,  figs.  9,  10. 

Amm.  clevelandicus  Phil.  Geol.  York.,  pi.  14,  fig.  6. 

Amm.  amaltheus  Ziet.,  Verst.  Wiirt.,  p.  4,  pi   4,  fig.  1. 

Amm.  margaritatus  D'Orb.,  Terr.  Jurass.,  I.,  p.  240,  pi.  67. 

Loc.  Whitby,  Avallon,  Semur,  Milhaud  (Dep.  de  l'Aveyron),  Bas-Rhin, 
Lutzude  bei  Hanover,  Eislingen,  Rezingen,  Wasseralfingen,  Gundershofen, 
Muhlhausen,  Boll,  Ubstadt  bei  Bruchsal,  Falkenhagen  in  Lippe,  Balingen, 
and  Gbppingen  ;  Coll.  Mus.  of  Stuttgart,  L.  de  Koninek,  Prof.  Bronn, 
L.  Agassiz,  and  Boucault. 

Amaltheus  prsestabilis  Hyatt. 

Amm.  amaltheus  nudus  Quens'dt,  Der  Jura,  p.  167,  pi.  20,  fig.  4. 

Amm.  amaltheus  nudus  Quens'dt,  Die  Ceph.,  p.  94. 

Loc.  Robin  Hood's  Bay,  Scarborough,  Whitby,  Mende  in  Lozere,  Venarey 
pres  Semur,  Milhaud,  St.  Cyr  pres  de  Lyon,  Metzingen,  Lutzude  bei  Hano- 
ver, Balingen,  Geislingen,  and  Gbppingen  ;  Coll.  Mus.  of  Stuttgart,  Dr. 
Krantz,  L.  de  Koninek,  M.  Boucault,  Prof.  Bronn,  and  L.  Agassiz. 

CYCLOCERATIDJE. 

This  family  is  remarkable  for  containing  species  which  on  the  one  side 
ally  it  with  the  Liparoceratida?,  and  on  the  other  with  the  higher  HUdocerth 
tida.  There  is,  however,  a  general  agreement  in  the  development  and  in 
the  septal  characteristics,  which  unite  them  in  one  family.  The  form  is 
much  more  compressed  laterally  than  in  the  Liparocervtida  and  the  tuber- 
culations  of  the  pila?  separate  them  from  the  Hildoct  ratidir.  The  yonng 
of  Tropidoceras  Action  resemble  the  adults  of  Cycloceras  Yahhini,  and  the 
young  of  the  last  in  their  turn  are  like  the  adults  of  Platiipleuroccras  la'a-- 
costa ;  thus  all  three  genera  are  closely  connected  by  development.  The 
abdominal  lobe  is  of  about  the  same  depth  as  the  superior  lateral ;  the  latter 
is  unequally  divided  into  three  minor  lobes  of  variable  length,  and  there  is 
only  one  auxiliary  lobe  exposed  to  view  on  the  side.  Superior  lateral  cell  is 
generally  equally  divided,  and  of  great  breadth.  Inferior  lateral,  narrower 
and  more  prominent. 
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Platypleuroceras  *  Hyatt. 
Abdomen  nearly  as  broad,  or  broader,  than  the  dorsal  side  of  the  whorl. 
Pilae  single,  tuberculated,  and  extending  across  the  rounded  abdomen,  as  in 
Planiceras.  The  septa  are  minutely  divided  by  minor  lobes,  very  closely 
set.  The  abdominal  lobe  is  deep ;  sides  abrupt.  Superior  lateral  very 
narrow,  deeper  than  the  abdominal,  and  profusely  branching.  Inferior 
lateral  not  as  deep  as  superior  lateral,  and  of  about  the  same  breadth  and 
general  aspect.  Abdominal  cell  large  and  serrated.  Superior  lateral  very 
broad,  about  the  same  height  as  the  inferior  lateral. 

Platypleuroceras  latsecosta  Hyatt. 

Amm.  latcecosta  Sow.,  Min.  Conch.,  v.  6,  p.  106,  pi.  556. 
Amm.  latcecosta  Ziet.,  Verst.  Wiirt.,  p.  36,  pi.  27,  fig.  3. 
Amm.  natrix-rotundus  Quens'dt,  Die  Ceph.,  p.  85,  pi.  4,  fig.  17. 
Loc.  Gegenberg,  Hinterweiler,  Welflingen,  Rentlingen,  and  Balingen ; 
Coll.  Mus.  of  Stuttgart,  L.  Agassiz,  Dr.  Krantz,  and  L.  de  Koninck. 

Cyclocerast  Hyatt. 

Abdomen  rounded  or  keeled,  not  so  broad  as  the  dorsal  side  of  the  whorl. 
Pilae  single,  tuberculated,  and  not  extending  across  the  abdomen  in  the 
keeled  species.  Young  smooth  for  the  first  two  or  three  whorls,  then  be- 
come ribbed.  Keel  appears  at  an  earlier  stage  of  growth  than  the  pilae. 
Septa  not  so  minutely  divided  by  minor  lobes,  and  the  large  lobes  less 
dendritic  than  in  Platypleuroceras.  The  abdominal  lobe  of  medium  depth, 
and  quite  broad.  Superior  lateral  of  medium  breadth  and  considerable 
depth.  Inferior  lateral  about  two  thirds  as  broad  and  deep  as  superior 
lateral.  One  small  auxiliary  lobe  exposed  laterally.  Superior  lateral  cell 
broad  and  depressed.  Inferior  lateral  more  prominent  and  narrower ; 
small  auxiliary  cell  exposed  on  the  side. 

Cycloceras  molare  Hyatt. 

Amm.  natrix  oblongus  Quens'dt,  Die  Ceph.,  p.  85,  pi.  4,  fig.  16. 
Loc.  Balingen ;  Coll.  L.  de  Koninck. 

Cycloceras  natrix  Hyatt. 

Amm.  natrix  Schlot.,  Petrefaktenkunde. 

Amm.  natrix  Ziet.,  Verst.  Wiirt,  p.  5,  pi.  4,  fig.  5. 

Loc.  Balingen  and  Rentlingen  ;  Coll.  L.  de  Koninck  and  Dr.  Krantz. 

Cycloceras  Valdani  Hyatt. 

Amm.  Valdani  D'Orb.,  Terr.  Jurass.,  Coph..  p.  255,  pi.  71. 
Amm.  compressus  Quens'dt,  Die  Ceph.,  p.  90,  pi.  5.  fig.  3. 

*  nXarvr,  flat,  and  TlXtvpov,  rib.  j  KukXov,  circle. 
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Amm.  Valdani  Quens'dt,  Der  Jura,  p.  131,  pi.  1G,  fig.  2-  3. 
Loc.  St.  Amand,   Semur,  Balingen,  Rentlingen,  and  Gagenbcrg  ;   Cull. 
Mus.  of  Stuttgart,  L.  de  Koninck,  M.  Boucault,  and  L.  Agassiz. 

Tropidoceras  *  Htatt. 

Abdomen  invariably  keeled,  much  narrower  than  the  dorsal  side  of  the 
whorl.  Pil®  single,  smooth  or  tuberculated  in  the  same  species,  do  not  ex- 
tend across  the  abdomen  in  any  species. 

Young  are  smooth  for  one  or  two  whorls.  Keel  and  pil*  appear  .simul- 
taneously. Septa  have  a  more  complicated  aspect  than  in  the  preceding 
genus,  the  minor  lobes  being  deeper  and  more  numerous.  The  abdominal 
very  broad  at  the  bottom,  narrower  above.  Superior  lateral  lobe  narrow, 
and  about  the  same  depth  as  the  abdominal.  Inferior  nearly  the  >ame, 
but  less  branching  than  the  superior  lateral.  One  auxiliary  lobe  expor-ed 
on  the  side.  Abdominal  cell  very  broad.  Superior  lateral  and  inferior 
lateral  cells  very  irregularly  divided  by  minor  lobes.  One  small  auxiliary 
lobe  exposed  on  the  side. 

Tropidoceras  Acteeon  Hyatt. 

Amm.  Acteeon  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  232,  pi.  61,  fig.  1-3. 
Loc.  Semur  and  Schoppenstadt ;  Coll.  Dr.  Krantz  and  L.  de  Koninck. 

Tropidoceras  JEgseon  Hyatt. 

Amm.  JEgczon  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  234,  pi.  61,  fig.  4-6. 
Loc.  Pres  de  Semur ;  Coll.  M.  Boucault. 

Tropidoceras  Masseanum  Hyatt. 

Amm.  Masseanus  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  225,  pi.  58. 
A  mm.  Masseanus  Quens'dt,  Die  Ceph.,  p.  90,  pi.  5,  fig.  2. 
Loc.  Scarborough  in  Yorkshire,  Pros  de  Semur,  and  Balingen  ;  Coll.  Dr. 
Krantz,   L.  de  Koninck,  and  M.  Boucault. 

Upper  Lias. 

DISCOCERATID^J. 

Ophioceras. 
Ophioceras  Levesquei  Hyatt. 

Amm.  Levesquei  D'Orb.,  Terr.  Jurass.,  Ceph.,  I.,  p.  230,  pi.  60. 
Amyn.  Solaris  Ziet,  Verst.  Wiirt.,  p.  19,  pi.  14,  fig.  7. 
Amm.  radians  quadra/us  Quens'dt,  Die  Ceph.,  p.  113. 
Loc.  Niort,  Salins,  Heiningen,  and  Metzingen  ;  Coll.  Mus.  of  Stuttgart, 
Dr.  Krantz,  and  L.  de  Koninck. 

*  Tponisj  a  keel. 
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DEROCERATID-SJ. 

Deroceras. 
Deroceras  minatum  Hyatt. 

Loc.  Plateau  de  Larzac  ;  Coll.  Dr.  Krantz. 

Abdomen  depressed.  Sides  flattened  or  inclining  toward  umbilicus. 
Septal  lobes  and  cells  very  simple,  with  but  few  minor  lobes.  Abdominal 
lobe  broad  and  shallow.  Superior  lateral  the  same,  and  of  nearly  the 
same  size.  Inferior  lateral  pointed  and  very  small.  Superior  lateral  and 
inferior  lateral  cells  equally  divided  by  minor  lobes.  Young  are  smooth  for 
the  first  two  or  three  whorls.  Tubercles  usually  make  their  appearance  on 
the  third  whorl  and  on  the  fourth  ;  these  spread  out  into  pilae,  and  other 
untuberculated  pilae  arise  between  them.  The  pilae  are  often  slightly  de- 
pressed or  concave  along  the  siphonal  line. 

Deroceras  subarmatum  Hyatt. 

Amm.  subarmatus  Sow.,  Min.  Conch.,  v.  4,  p.  146,  pi.  407. 

Arum,  subarmatus  Young  and  Bird,  Geol.  York.,  p.  250,  pi.  13,  fig.  8. 

Loc.  Milhaud  (Dep.  de  l'Aveyron)  ;  Coll.  M.  Boucault. 

Deroceras  acanthopsis  Hyatt. 

Amm.  acanthopsis  D'Orb.,  Prod.  Pal.  Stratigraph.,  p.  247. 
Loc.  Villebois  (Dep.  Ain)  ;  Coll.  Prof.  Bronn. 

DACTYLOIDJE. 
Cceloceras. 
CcBloceras  Grenouillouxii  Hyatt. 

Amm.  Grenouillouxii  D'Orb.,  Terr.  Jurass.,  Ceph.,  pi.  96. 
Loc.  Fontaine  Etoupe  and  Fours  in  Calvados,  Plateau  de  Larzac,  Che- 
ville  in  Sarthe,  and  Semur  ;  Coll.  Dr.  Krantz,  L.  de  Koninck,  and  M.  Bou- 
cault. 

Ccaloceras  Desplacei  Hyatt. 

Amm.  Desplacei  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  334,  pi.  107. 
Loc.  Avallon  (Dep.  Yonne)  ;  Coll.  M.  Boucault. 

CcBloceras  crassum  Hyatt. 

Amm.  crassus  Phil.,  Geol.  York.,  p.  12,  fig.  15. 

Amm.  crassus  Quens'dt,  Der  Jura,  p.  251,  pi.  36,  fig.  1. 

Amm,  raquinianus  D'Orb.,  Terr.  Jurass.,  p.  332,  pi.  106. 

Loc.  Whitby,  Milhaud,  Laumiere,  Cheville  in  Sarthe,  St.  Cyr  bei  Lyon. 
Plateau  de  Larzac,  Villebois  (Dep.  de  l'Ain),  Salins  (Dep.  Jura),  Semur, 
Montpellier,  St.  Quentin,  and  Pres  de  Yerpillier  ;  Coll.  L.  de  Koninck,  Dr. 
Krantz,  L.  Agastdz,  Prof.  Bronn,  and  M.  Boucault. 
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Cceloceras  mucronatum  Hyatt. 

Anun.  mucronaltu  D'Orb.,  Terr.  Jurats.,  Ceph.,  p.  828,  pL  ioi.  fig,  t  -8. 

Loc.  Whitby,  Milliaud,  Laumiere,  Mende  in  Loz£re,  I)  m.i  i-.M  i:n  ('  inal, 
Salins  in  Jura,  l'res  d'Avallon,  Montpcllier;  Coll.  Dr.  Krantz,  L.  de  Ko- 
ninck, Prof.  Bronn,  and  M.  Boucault. 

Dactylioceras*  Hyatt. 

The  abdomen  is  either  equal  in  breadth,  or  less  than  the  back,  instead 
of  being  broader  than,  or  equal  in  breadth  to,  the  back,  as  in  the  preceding 
genera.  The  lateral  pihe  in  the  adult  are  smooth  ami  invariably  tingle  ; 
the  abdominal  pilae  may  be  either  bifurcated  or  single.  The  young  have 
the  same  development  as  the  young  of  Cozloceras  crassum,  but  the  tubercles 
are  dispensed  with  before  the  adult  state  is  attained.  (The  tubercle*  are 
hardly  distinguishable  in  the  young  of  some  species,  sueh  as  Holandrei  and 
Braunianum,  especially  on  the  fossil  caste,  but  are,  nevertheless,  present  in 
all  the  shells.)  Septa  do  not  differ  materially  from  those  of  the  preceding 
genus,  except  perhaps  in  the  greater  simplicity  of  the  lobes  and  cell?,  which 
are  hardly  so  close  together  or  so  complicated. 

Dactylioceras  commune  Hyatt. 

Amm.  communis  Sow.,  Min.  Conch.,  v.  2,  p.  9,  pi.  107,  fig.  23. 
Naut.  annularis  Rein.,  Naut.  et  Arg.,  p.  79,  pi.  6,  figs.  5G,  57. 
Amm.  annularis  Ziet.,  Verst.  Wiirt,  p.  14,  pi.  10,  fig.  10. 
Loc.  Whitby,  Boll,  Amberg,  and  Langenbrueken  ;  Coll.  Dr.  Krantz,  L. 
de  Koninck,  and  Prof.  Bronn. 

Dactylioceras  Holandrei  Hyatt. 

Amm.  Holandrei  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  330,  pi.  105. 
Loc.  Whitby,  Cheville  in  Sarthe,  Fontaine  Etoupe  Fours  in  Calvados  ; 
Coll.  L.  de  Koninck  and  M.  Boucault. 

Dactylioceras  annulatum  Hyatt. 

Amm.  annulatus  Sow.,  Min.  Conch.,  v.  3,  p.  41,  pi.  222. 
Amm.  annulatus  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  265,  pi.  7G,  figs.  1,  2. 
Argo.  anguinus  Rein.,  Naut.  et  Arg.,  p.  89,  No.  1,  pi.  12,  fig.  78. 
Amm.  cequistriatus  Ziet.,  Verst  Wiirt.,  pi.  12,  fig.  5. 
Loc.  Whitby,  Illminster,  St.  Amand,  Fontaine  Etoupe  Fours  ;  Coll.  L  de 
Koninck  and  Dr.  Krantz. 

Dactylioceras  Braunianum  Hyatt. 

Amm.  Braunianus  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  327,  pi.  104. 
Loc.  Milliaud  and  Plateau  de  Laizae;    Coll.  L.  de  Koninck  and  Dr. 
Krantz. 

*  AcrKTvXi'os,  a  ring. 
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THYSANOIDJE. 

Thysanoceras  Hyatt. 

Thysanoceras  fimbriatum  Hyatt. 

Amm.  fonbriatus  Sow.,  Min.  Conch.,  v.  2,  p.  145,  pi.  164. 
Loc.  Pouilly  in  Cote  d'Or  and  Plateau  de  Larzac  ;  Coll.  L.  de  Koninck 
and  Dr.  Krantz. 

Thysanoceras  Germainii  Hyatt. 

Amm.  Germainii  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  320,  pi.  101. 
Amm.  inlerruptus  Ziet.,  Verst.  Wiirt.,  pi.  15,  fig.  3. 
Amm.  oblique-costalus  Ziet.,  Yerst.  Wiirt.,  pi.  15,  fig.  4. 
Loc.  Milhaud  (Dep.  de  l'Aveyron),  Semur,  Pouilly  in  Cote  d'Or,  and 
Gundershofen  ;  Coll.  Dr.  Krantz,  M.  Boucault,  and  L.  de  Koninck. 

Thysanoceras  articulatum  Hyatt. 

Amm.  articulatus  Sow.,  De  la  Beche,  Geol.  Manual,  p.  276,  fig.  63. 
Loc.  Spezzia;  Coll.  Prof.  Bronn. 

Thysanoceras  Phillipsii  Hyatt. 

Amm.  Phillipsii  Sow.,  De  la  Beclie,  Geol.  Manual,  p.  275,  fig.  57. 
Loc.  Spezzia  ;  Coll.  Prof.  Bronn. 

Thysanoceras  cornucopia  Hyatt. 

Amm.  cornucopia  Young  and  Bird,  Geol.  York.,  pi.  12,  fig.  6. 

A  mm.  cornucopia  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  316,  pi.  99. 

Loc.  Semur,  St.  Quentin,  pres  de  Yerpillier,  Plateau  de  Larzac,  and 
Milhaud  (Dep.  de  l'Aveyron)  ;  Coll.  L.  Agassiz,  M.  Boucault,  Dr.  Krantz, 
and  L.  de  Koninck. 

Thysanoceras  torulosum  Hyatt. 

Amm.  torulosus  Schub.  Ziet.,  Yerst.  Wiirt,  p.  19,  pi.  14,  fig.  1. 
Amm.  scufatus  Yon  Buch,  Pet.  remarq.,  pi.  8,  fig.  1. 
Amm.  forulosus  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  322,  pi.  102. 
Loc.  Plateau  de  Larzac,  Zillhausen,  Metzingen,  Schomberg,  and  Dur- 
wangen ;   Coll.  Mus.  of  Stuttgart,  Dr.  Krantz,  and  L.  de  Koninck. 

Thysanoceras  jurense  Hyatt. 

Amm.  jurensi.<  Ziet.,  Verst.  Wiirt.,  pi.  68,  fig.  1. 

Amm.  jurensis  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  218,  pi.  100. 

Amm.  phyUocinctus  Quens'dt,  Der  Jura. 

Loc.  Semur,  Plateau  de  Larzac,  Milhaud  (Dep.  do  l'Aveyron) ,  Hechin- 
gen  in  Wiirtomberg,  Uhrweiler  in  Elsass,  Adnet  bei  Salzburg,  Sondelfingen, 
Balingen,  lli-utlingon,  Metzingen,  and  Gundershofen  ;  Coll.  Mus.  of  Stutt- 
gart, M.  Boucault,  Dr.  Krantz,  Prof.  Bronn,  and  L.  de  Koninck. 
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Thysanoceras  hircinum  Hyatt. 
Amm.  hircinux  Schlot  ,  Pet.,  p.  72. 
Amm.  htrcinus  Quens'dt,  Der  Jura,  p.  2f)0,  pi.  40. 

Loc.  Semur,  Donau-Main  Canal,  and  MTitlcgftn  bei  Bayreuth  ;  Coll.  M- 
Boucault  and  Prof.  Bronn. 

Rhacoceras  L.  Agassiz. 

Rhacoceras  calypso  Hyatt. 

Amm.  calypso  D'Orb.,  Terr.  Jurass.,  I.,  p.  167,  pi.  52,  figs.  7  -  J). 

Loc.  Plateau  de  Larzac,  Monte  de  Aquasparta  bei  GVsi  in  Uinbria,  Mil- 
haud,  Laumiere,  Digue  in  Basses  Alpes,  and  Erba  bei  Coino  ;  Coll.  Dr. 
Krantz,  L.  de  Koninck,  and  Prof.  Bronn. 

The  abdomen  is  broader  than  in  R.  heterophyllus,  and  the  septa  differ- 
ent, but,  nevertheless,  the  varieties  of  this  species  which  are  devoid  of  the 
annular  depressions  caused  by  the  permanent  mouths,  are  frequently  iden- 
tified with  that  species. 

Rhacoceras  heterophyllum  L.  Aoassiz. 

Amm.  heterophyllus  Sow.,  Min.  Conch.,  v.  3,  p.  119,  pi.  266. 
Amm.  heteraphyllus  D'Orb.,  Terr.  Jurass.,  I.,  p.  339,  pi.  109. 
Loc.  Whitby,  Boll,  Vassy  pres  d'Avallon,  Erzingen  (Dep.  du  Doubs), 
Balingen  and  Bruchsal;  Coll.  Dr.  Krantz,  M.  Boucault,  and  Prof.  Bronn. 

Rhacoceras  cylindricum  Hyatt. 

Amm.  cylindricus  De  la  Beehe,  Man.  Geol.,  p.  275,  fig.  55. 
Loc.  Schoppenstadt ;  Coll.  Dr.  Krantz. 

Rhacoceras  mimatense  Hyatt. 

Amm.  mimatensLi  D'Orb.,  Terr.  Jurass.,  p.  344,  p\.  110,  figs.  4-6. 
Loc.  Plateau  de  Larzac  (Dep.  de  l'Aveyron)  and  Boll ;  Coll.  L.  de  Ko- 
ninck and  Dr.  Krantz. 

PHYMATOID^I. 
Phymatoceras  Hyatt. 

Phymatoceras  enervatum  Hyatt. 

Loc.  Plateau  de  Larzac  and  Villenotte  pres  de  Semur ;  Coll.  Dr.  Krantz 
and  M.  Boucault. 

The  abdomen  is  much  flatter  in  this  species  than  in  the  succeeding  P.  ro~ 
bustum,  and  in  the  young  the  channels  are  deeper  and  more  distinct.  The 
increase  of  the  radii  of  the  spiral  is  also  lees,  and  there  are  therefore  a 
13 
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greater  number  of  whorls  in  specimens  of  the  same  size.  The  sides  of  the 
whorls  are  also  less  gibbous  than  in  P.  robustum,  and  auxiliary  cells  differ- 
ently formed,  being  comparatively  but  slightly  indented  by  the  minor  lobes, 
and  the  inferior  lateral  cell  inclined  toward  the  umbilicus,  instead  of  being 
straight. 

Phymatoceras  robustum  Hyatt. 

Loc.  Plateau  de  Larzac,  Milhaud,  and  Semur ;  Coll.  Dr.  Krantz,  L.  de 
Koninck,  and  M.  Boucault. 

Ammatoceras. 

Ammatoceras  insigne  Hyatt. 

Amm.  insignis  Schub.,  Ziet.,  Verst.  Wiirt.,  p.  20,  pi.  15,  fig.  2. 
Amm.  insignis  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  347,  pi.  112. 
Amm.  insignis  Quens'dt,  Die  Ceph.,  p.  280,  pi.  40,  figs.  4,  5. 
Loc.  Gundershofen  (Bas-Rhin)  ;  Coll.  M.  Boucault. 

Ammatoceras  variabile  Hyatt. 

Amm.  variabilis  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  350,  pi.  113. 
Loc.  Laumiere,  Salins,  Plateau  de  Larzac,  St.  Julien  de  Croix  in  Saone 
et  Loire,  Besancon,  Evrecy  bei  Caen,  Boll,  and  Balingen ;  Coll.  Mus.  of 
Stuttgart,  L.  de  Koninck,  Dr.  Krantz,  and  M.  Boucault. 

Pelecoceras*  Hyatt. 

Having  but  one  species  of  this  genus,  it  would  be  exceedingly  hazardous 
to  give  the  generic  characters.  They  will,  however,  probably  be  found  to 
be  distinguished  by  the  peculiarly  pointed  aspect,  shallowness  and  breadth 
of  the  lobes  and  cells  ;  the  limits  of  the  envelopment,  which  last  is  greater 
than  in  other  genera  of  this  family  ;  the  acute  form  of  the  back,  and  the 
breadth  of  the  whorls! 

Pelecoceras  attenuatum  Hyatt. 

Loc.  Plateau  de  Larzac,  Milhaud,  and  Besancon  ;  Coll.  Dr.  Krantz  and 
L.  de  Koninck. 

Abdomen  acute.  Sides  very  broad  and  flat.  Envelopment  covers  over 
one  half  the  side  of  each  internal  whorl.  Piloe  are  curved  forward  on  the 
abdomen.  The  young  have  no  channels,  and  the  development  does  not 
differ  from  A»tm.  variabilis  or  Amm.  insign'is,  except  in  the  size  of  the 
young,  the  whorls  of  these  not  being  proportionately  so  large  or  broad. 
All  the  lobes  and  cells  are  broad  and  shallow,  especially  the  pointed  ab- 
dominal and  'he  serrated  auxiliary  cells. 

*  UtXcKvs,  an  axe. 
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HILDOCERATIDiE.* 
Hildocerast  Hyatt. 
Abdomen  keeled  and  channelled.  Ribs  large  and  broad.  The  young 
continue  smooth  throughout  first  whorl.  Ribs,  keel,  and  channel*  appear 
on  the  second  whorl.  The  ribs  are  not  preceded  by  a  line  of  tubercles,  but 
begin  as  folds,  bent  much  in  the  same  way  as  in  the  adult,  but  with  the  ab- 
dominal bend  inclined  more  toward  the  apex.  The  abdominal  lube  is 
shallow  and  broad.  Superior  lateral  much  deeper  than  either  the  aodomir 
nal  or  inferior  lateral  lobes,  the  last  named  very  narrow  and  shallow,  minor 
lobes  small  and  pointed. 

Hildoceras  bifrons  Hyatt. 

Amm.  bifrons  Brug.,  Ency.  Meth.,  Amm.  No.  15. 

Amm.  bifrons  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  219,  pi.  5G. 

Loc.  Whitby,  Dumbleton,  Dorsetshire,  Fontaine  Etoupe  Fours,  Poille  in 
Sarthe,  Laumicre,  Mende  in  Lozcre,  Verpillier,  Milhaud,  Plateau  de  Lar- 
zac,  Cesi  in  Umbria,  Mussy  pres  de  Semur,  Chary  pres  de  Privas,  Amayer 
sur  Orne,  Boll,  and  Metzingen ;  Coll.  L.  de  Koninck,  Dr.  Krantz,  M.  Bou- 
cault,  and  Prof.  Bronn. 

Hildoceras  Walcotii  Hyatt. 

Amm.  Walcotii  Sow.,  Min.  Conch.,  v.  2,  p.  7,  pi.  106. 

Amm.  HUdensis  Young  and  Bird,  Geol.  York.,  pi.  12,  fig.  1. 

Loc.  Illminster,  Niort,  Fontaine  Etoupe  Fours,  Plateau  de  Larzac,  Cesi 
in  Umbria,  Milhaud,  Vieux  Ponts,  and  Guadalaviar  in  Aragon  ;  Coll.  B. 
M.  Wright,  Dr.  Krantz,  and  L.  de  Koninck. 

Grammoceras  t  Hyatt. 
Abdomen  keeled,  but  not  channelled.  Whorls  flattened,  laterally  giving 
a  discoidal  aspect  to  the  shells.  Ribs  finer  and  less  prominent  than  those 
of  Hildoceras.  The  young  also  continue  smooth  much  longer,  and  chan- 
nels never  appear;  they  take,  however,  the  same  rounded  form  of  the 
whorl.  Septa  differ  but  slightly  from  Hildoceras  in  the  higher  species, 
such  as  Grammoceras  serpentinum  ;  and  not  all  generieally  in  the  lower, 
such  as   Grammoceras  striahdum. 

Grammoceras  striatulum  Htatt. 

Amm.  striatulus  Soav.,  Min.  Conch.,  v.  5,  p.  23,  pi.  421,  fig.  1. 
Amm.  Thouarsensis  D'Orb,  Terr.  Jurass.,  Ceph.,  p.  222,  pi.  57. 
Amm.  radians  depressus  Quens'dt,  Der  Jura,  p.  281,  pi.  40. 

*  Includes  all  the  Falciferi  proper  with  9mootl  pilce. 

t  After  St.  Hilda.  \  Vpn^/AT),  a  line. 
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Loc  Whitby,  Robin  Hood's  Bay,  Milhaud,  St.  Julien  du  Cray  in  Saone 
et  Loire,  Niort,  Plateau  de  Larzac,  Pres  de  Lyon,  Boll,  Keulwagen,  Re- 
dangen,  Heiningen,  Aalen,  Falkenhagen  in  Lippe,  Metzingen,  and  Uhr- 
weiler ;  Coll.  Mus.  of  Stuttgart,  L.  de  Koninck,  Dr.  Krantz,  Prof.  Bronn, 
and  M.  Boucault 

Grammoceras  radians  Hyatt. 

Amm.  radians  Schlot.,  Pet.  p.  78,  No.  34. 

Naut.  radians  Rein.,  Naut.  et  Arg.,  p.  71,  No.  17,  figs.  39,  40. 

Amm.  radians  Ziet,  Verst.  Wiirt.,  p.  5,  pi.  4,  fig.  3. 

Amm.  lineatus  Ziet.,  Verst.  Wiirt.,  p.  12,  pi.  9,  fig.  7. 

Amm.  radians  compressus  Quens'dt,  Die  Ceph.,  p.  112,  pi.  7,  fig.  9. 

Loc.  Niort,  Plateau  de  Larzac  and  Camus  in  Cevenen,  St.  Cyr  bei  Lyon, 
Viliebois  in  Ain,  Salins  in  Jura,  Milhaud,  Mende,  Besancon,  V aches  Noires 
in  Calvados,  Uhrweiler,  Falkenhagen,  Boll ;  Coll.  Dr.  Krantz,  lNo£  Bronn, 
L.  de  Koninck,  and  M.  Boucault. 

Grammoceras  aalense  Hyatt. 

Amm.  aalensis  Ziet.,  Verst.  Wiirt,  p.  37,  pi.  28,  fig.  8. 

Amm.  aalensis  Quens'dt,  Die  Ceph.,  p.  114,  pi.  7,  fig.  7. 

Amm.  aalensis  D'Orb,  Terr.  Jurass.,  Ceph.,  p.  238,  pi.  G3. 

Loc.  Trocester  Hill,  Milhaud,  St.  Vigor,  St.  Julien  du  Cray,  La  Verpil- 
liere  in  Ain,  St.  Quentin,  Aalen,  Heiningen,  Neumarkt,  Balingen,  Mistle- 
gau,  Amberg,  Wiesenthal,  and  Gundershofen  ;  Coll.  Mus.  of  Stuttgart, 
L.  de  Koninck,  Sir  C.  Lyell,  L.  Agassiz,  Prof.  Bronn,  M.  Boucault,  and 
Dr.  Krantz. 

Grammoceras  costulatum  Hyatt. 

Amm.  costidatus  Schlot,  Pet.,  p.  78,  No.  33. 
Amm.  costula  Kriig.,  Uhrwelt  Naturgesch.,  p.  27. 
Naut.  costula  Rein,  Naut  et  Argo.,  p.  68,  pi.  3,  fig.  33. 
Amm.  radians  costula  Quens'dt,  Die  Ceph.,  p.  113,  pi.  7,  fig.  11. 
Loc.  Aalen,  Amberg,  and  Metzingen ;    Coll.  Mus.  of  Stuttgart,  L.  de 
Koninck  and  Prof.  Bronn. 

Grammoceras  serpentinum  Hyatt. 

Amm.  scrprntinus  Schlot,  Pet,  p.  64,  Na  6. 

ArffO  srrpentinus  Rein.,  Naut.  et  Argo.,  p.  89,  pi.  13,  fig.  74. 

Amm.  serpentinus  Ziet,  Verst.  Wiirt,  p.  16,  pi.  12,  fig.  4. 

Amm.  serpentinks  D'Orb,  Terr.  Jurass.,  p.  215,  pi.  55. 

Amm,  StrsngeiDaysii  Sow.,  Min.  ConcV,  v.  3,  p.  09,  pi.  25.  fig.  1  -3. 

Loc-    Whitby,   Somerset,   Dorsetshire,   Bannington.   Milhaud,   Fontaine 
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fetoupe  Fours,  Thouars,  Pies  de  Semur,  Vassy  in  Yonne,  Amayer  sur  Orne, 
Boll,  and  Metzingen  ;  Coll.  L.  de  Koninck,  Dr.  Krantz,  M.  Boucault,  Prof. 
Bronn,  Duval,  and  Damon. 

Leioceras*  Hyatt. 

Abdomen  keeled,  acute.  Sides  of  the  whorls  flattened.  Envelopment 
uniformly  greater  than  in  Grammoccras.  The  young  differ,  however,  in 
being  much  flatter  at  the  corresponding  periods  of  growth.  The  lobes  and 
cells,  also,  are  less  obtuse,  shallower,  and  much  more  numerous. 

Leioceras  lythense  Hyatt. 

Amm.  lythensis  Young  and  Bird,  Phil.  Geol.  York.,  p.  164,  pi.  13,  fig.  6. 
Loc.  Whitby ;  Coll.  Prof.  Bronn. 

Leioceras  opalinum  Hyatt. 

Naut.  opalinus  Rein.,  Naut.  et  Argo.,  p.  55,  pi.  1,  fig.  1. 

Naut.  comptus  Rein.,  Naut.  et  Argo.,  p.  57,  pi.  1,  figs.  5,  6. 

Amm.  primordialis  Sehlot,  Pet.,  No.  7,  p.  67. 

Amm.  erratus  Young  and  Bird,  Phil.  Geol.  York.,  pi.  13,  fig.  7. 

-4mm.  primordialis  Ziet.,  Verst.  Wiirt.,  p.  5,  pi.  4,  fig.  4. 

Amm.  primordialis  D'Orb.,  Terr.  Jurass.,  Ceph.,  p.  235,  pi.  62. 

^4mm.  opalinus  Quens'dt,  Die  Ceph.,  p.  115,  pi.  7,  fig.  10. 

Loc.  Robin  Hood's  Bay,  Whitby,  Trocester  Hill,  La  Verpilliere  in  Ain, 
St.  Quentin  pres  Verpillier,  Szaflary,  Amberg  pres  de  Goslar,  Neuflen, 
.  Qucdlinburg,  Teufelsloch,  Gundershofen,  and  Metzingen  ;  Coll.  Mus.  of 
Stuttgart,  Dr.  Krantz,  Prof.  Bronn,  L.  Agassiz,  and  M.  Boucault. 

Leioceras  elegans  Hyatt. 

Amm.  elegans  Sow.,  Min.  Conch.,  v.  1,  p.  213,  pi.  94,  fig.  1. 
Loc.  Whitby  ;  Coll.  Dr.  Ki  antz. 

Leioceras  complanatum  Hyatt. 

Amm.  compfanatus  Brug.,  Encycl.,  p.  38,  No.  11. 

Amm.  mulgrarius  Young  and  Bird,  Phil.  Geol.  York.,  p.  251,  pi.  13,  fig.  8* 

Amm.  elegans  Phil.  Geol.  York.,  pi.  13,  fig.  2. 

Amm.  elegans  Ziet.,  Verst.  Wiirt.,  p.  22,  pi.  16,  fig.  5. 

Amm.  complanatus  D'Orb,  Terr.  Jurass.,  p.  353,  pi.  114. 

Loc.  Whitby,  Lyme  Regis,  Villebois  in  Ain,  Mossy  pres  de  Senior,  Aval- 
ion,  Privas,  Boll,  and  Ubstadt  bei  BrochstJ  ;  Coll.  Prof.  Bronn,  Dr.  Krantz, 
M.  Boucault,  and  Damon. 

*  Afior,  smooth. 
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Leioceras  discoides  Hyatt. 

Amm.  depressus  Schlot.,  Pet.,  p.  80,  No.  80. 

Amm.  discoides  Ziet,  Verst.  Wiirt.,  p.  21,  pi.  16,  fig.  6. 

Amm.  depressus  Ziet,  Verst.  Wiirt,  p.  7,  pi.  5,  fig.  15. 

Loc.  Milhaud,  Mende,  Plateau  de  Larzac,  and  Balingen;  Coll.  L.  de 
Koninck  and  Dr.  Krantz. 

Bruguiere  (Encyclop.,  1789),  having  described  a  different  species  by  the 
name  "  depressus,"  Zieten's  name  "  discoides  "  is  necessarily  the  correct 
name  of  this  species. 

Leioceras  cumulatum  Hyatt. 

Amm.  bicarinatus  Ziet,  Verst  Wiirt,  p.  21,  pi.  15,  fig.  9. 

Loc.  Milhaud,  Laumiere,  Mende,  Plateau  de  Larzac  (Dep.  de  l'Aveyron), 
Montpellier,  and  Zillhausen  ;  Coll.  L.  Agassiz,  L.  de  Koninck,  Dr.  Krantz, 
and  M.  Boucault. 

Zieten's  "  bicarinatus "  differs  specifically  from  Miinster's  figure,  Beit 
zur  Pet,  v.  4,  p.  138,  pi.  15,  fig.  30,  and  therefore  it  becomes  necessary  to 
adopt  a  new  name  for  this  species. 

Leioceras  concavum  Hyatt. 

Amm.  concavus  Sow.,  Min.  Conch.,  v.  1,  p.  215,  pi.  94,  fig.  2. 

Loc.  Semur,  Salins,  and  Heiningen  ;   Coll.  Dr.  Krantz  and  M.  Boucault 

Leioceras  capellinum  Hyatt. 

Amm.  capellinus  Schlot.,  Pet,  p.  65. 
Amm.  capellinus  Quens'dt,  Die  Ceph.,  p.  206,  pi.  7,  fig.  2. 
Amm.  lythensis  lineatus  Quens'dt,  Die  Ceph.,  p.  107,  pi.  7,  fig.  1. 
Loc.  Metzingen  and  Holzinunden  ;  Coll.  Dr.  Krantz. 
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No.  G.  —  Co7itributions  to  the  Fauna  of  the  Gulf  Stream  at  great 
depths,      V>y  L.  F.  DE  Pourtai.ES,  Assist.  U.  S.  Coast  Survey. 

(Communicated  by  the  Superintendent  of  tiie  U.  S.  Coast  Suuvi  v.) 

The  study  of  the  constitution  and  of  the  inhabitants  of  the  bottom  of 
the  sea  is  a  field  of  research  which  has  attracted  the  attention  of  natural- 
ists in  comparatively  recent  times.  What  Humboldt  did  with  regard 
to  the  distribution  of  life  at  different  heights  in  the  atmosphere,  was 
done  by  Edward  Forbes  for  the  different  depths  of  the  ocean.  The 
former's  diagrams  of  the  zones  of  vegetation  on  the  slopes  of  the  Andes 
are  considered  indispensable  in  every  atlas  of  physical  geography. 
But  what  one  man  could  do  where  his  glance  embraced  miles  of  coun- 
try in  height  and  breadth  and  where  the  types  of  vegetation  could 
frequently  be  recognized  as  far  as  the  eye  could  reach,  an  investigator 
even  as  zealous  as  Forbes  could  but  sketch  in  broad  though  happily 
drawn  lines  for  the  marine  animals. 

Much  has  been  done  in  this  direction  since  Forbes's  death,  particu- 
larly in  England,  where  dredging  has  become  a  favorite  occupation  of 
many  naturalists;  the  Scandinavian  seas  have  also  been  explored  with 
much  success,  chiefly  by  the  Norwegian  naturalists  ;  but  much  more 
remains  to  be  done  in  a  field  in  which  the  areas  to  be  explored  can, 
as  Jeffreys  remarks,  be  reckoned  in  square  degrees,  whilst  the  research 
extends  only  over  square  yards. 

It  is  particularly  in  the  greater  depths,  in  the  so-called  abyssal 
region,  that  our  knowledge  is  deficient.  This  is  easily  understood,  since 
on  many  coasts  the  sea  is  comparatively  shoal  for  a  considerable  dis- 
tance from  land,  and  the  outfit  for  deep-sea  dredging  is  beyond  the 
means  of  but  few  private  individuals.  Government  expeditions  are 
generally  fitted  out  for  other  duties,  and  can  randy  devote  their  time  to 
operations  occasioning  a  delay  of  many  hours.  Furthermore,  owing 
to  the  scantiness  of  the  material,  the  impression  generally  prevailed, 
until  recently,  that  animal  life  was  soon  reduced  to  a  minimum  with 
an  increase  of  depth,  or  at  least  reduced  to  the  lowest  forms,  so  that 
the  incentive  of  a  rich  harvest  seemed  denied  to  those  who  would  have 
undertaken  such  researches. 
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Excepting  the  investigations  of  Dr.  Stirapson  on  the  coast  of  New 
England,  the  dredge  has  been  as  yet  very  little  used  along  our  shores. 
The  character  and  constituents  of  the  bottom  are  however  pretty  well 
known,  thanks  to  the  care  of  the  late  Superintendent  of  the  Coast  Sur- 
vey, Professor  A.  D.  Bache,  who,  during  his  whole  administration  of 
that  work,  required  the  hydrographical  parties  to  preserve  the  speci- 
mens brought  up  by  the  lead.  From  eight  to  nine  thousand  specimens 
have  thus  been  accumulated  at  the  Coast  Survey  Office,  from  a  region 
comprised  between  the  shore  and  the  outer  edge  of  the  Gulf  Stream, 
and  reaching  nearly  to  1500  fathoms.  But,  of  course,  aside  from  the 
Foraminifera  and  Diatomaceae,  for  the  study  of  which  this  material  has 
proved  of  high  interest,  not  much  was  contributed  to  our  knowledge  of 
the  animals  of  the  higher  classes,  the  instrument  used  being  only 
adapted  to  procure  a  small  quantity  of  sand  or  mud. 

The  present  Superintendent  of  the  Coast  Survey,  Professor  B.  Peirce, 
has  lately  directed  the  resumption  of  the  investigations  of  the  Gulf 
Stream,  so  successfully  inaugurated  by  his  predecessor,  but  interrupted 
for  several  years  by  the  war.  Besides  observations  of  the  depth,  veloci- 
ty, and  direction  of  that  current,  and  the  temperature  and  density  of 
the  water  at  different  depths,  the  researches  will  be  extended  to  the 
Fauna  of  the  bottom,  of  the  surface,  and  of  the  intervening  depths. 
Not  only  will  an  insight  be  thus  obtained  into  a  world  scarcely  known 
heretofore,  but  that  knowledge  will  have  a  direct  bearing  on  many  of 
the  phenomena  of  that  great  current.  Thus  a  new  light  may  be  thrown 
on  its  powers  of  transportation  from  shallow  to  deeper  water,  or  along 
its  bed,  on  its  action  in  forming  deposits  in  particular  localities,  or  on 
its  possible  influence  on  the  growth  of  coral  reefs  on  its  shores. 

The  first  campaign  on  this  plan  was  organized  in  18G7,  the  field  of 
research  being  in  a  section  between  Key  West  and  Havana,  incident- 
ally with  the  purpose  of  sounding  out  the  line  for  the.  telegraph  cable, 
shortly  afterwards  laid  between  these  two  points.  The  Coast  Survey 
Steamer  Corwin  was  assigned  to  the  work  ;  and  here  I  wish  to  express 
my  thanks  to  my  colleaguej  Assistant  II.  Mitchell,  charged  with  the 
physical  part  of  the  campaign,  and  to  Captain  Piatt  and  his  officers  for 
the  interest  they  showed  to  my  work,  and  for  their  valuable  prac- 
tical aid. 

The  expedition  was  unfortunately  interrupted  by  the  breaking  out 
of  yellow  fever  on  board,  so  that  the  dredgings  were  few  in  number. 
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However,  short  a<  the  reason's  work  was  and  few  as  were  the  casta  of 
the  dredge,  the  highly  interesting  fact  was  disclosed,  thai  animal  life 

exists  at  great  depths,  in  as  great  a  diversity  and  as  great  an  abundance 
as  in  shallow  water. 

Tiic  identifications  of  the  species  have  been  made  by  DO  at  the 
Museum  of  Comparative  Zoology  at  Cambridge,  in  the  rich  collections 
of  which  I  have  found  abundant  material  for  comparison  ;  facilities  of 
every  sort  were  afforded  me  by  Profes>or  Agassiz,  for  which  I  wish  to 
express  my  heartfelt  thanks,  as  also  for  this  opportunity  of  prompt 
publication. 

The  first  dredgings  were  made  on  May  17th,  on  the  Florida  Bide  of 
the  Gulf  Stream,  about  o  miles  S.S.W.  of  Sand  Key,  in  depths  varying 
from  90  to  100  fathoms,  on  a  bottom  of  calcareous  mud.  The  following 
list  comprises  the  animals  obtained  :  — 

Articulates.  A  number  of  small  Crustacea  were  brought  up,  which 
have  not  yet  been  determined.  They  belong  to  the  following  or  allied  genera: 
Dromia,  Ilia,  Mithraxt  (a  mutilated  specimen),  Piujurus,  Euphausid,  and 
Orcheslia. 

The  tubes  of  several  species  of  Annelids  were  obtained,  but  the  animals 
were  in  most  cases  too  defective  for  identification.  The  largest  and  best  pre- 
served is  Marphjsa  floridana,  nov.  sp.  (see  description).  There  are  also  tubes 
of  one  or  more  species  of  Serpula. 

The  Gephyreans  are  represented  by  Sipunculus  corcdlicola,  Pourt.  (Proc. 
Am.  Assoc,  1851). 

MOLLUSCS  not  determined  specifically.  They  are  mostly  immature  speci- 
mens or  fragments  of  dead  shells,  and  belong  to  the  following  genera  :  Murex 
(dead),  Turbot  (operculum),  Leda  (living),  Astarte  (living),  Tellina  (dead). 
Of  Pteropods  dead  shells  of  the  following  species  :  lli/ulea  tridentafa,  ffgidm 
trispinosa,  Cuvieria  columella,  Cleodora  lanceolatn.  The  shells  of  this  order 
are  very  common  in  deep-sea  soundings.  The  Ihyozoa  are  represented  by 
Viiicuhiria  margaritacea,  nov.  sp.  (see  description). 

Kadiata.  Of  Echinoderms  were  obtained  an  Ophiwian  (an  arm,  un- 
determined) and  a  number  of  specimens  of  Comatula  Hagenii,  nov.  sp.  (see 
description). 

A  Zoanthus,  rather  small,  was  obtained  also,  but  not  having  been  noticed 
when  alive,  it  would  be  somewhat  uncertain  to  determine. 

Ilvdroids  :  Antenmdaria  friseriafa,  nov  sp.  ;  Thoa  pulchella,  nov.  sp. ;  Th. 
copillaris,  nov.  sp.  (see  descriptions). 

The  Foraminifera  had  nearly  all  been  washed  out  of  the  dredge  :  onlv  the 
following  were  noticed  :    Textilaria  conica  D'O.   (very  large)  ;    Operculina 

14 
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(SpirUUna)  incerta  D'O.  ;   Rotalina  culirata  D'O.  ;    and   Globigerina  rubra 
D'O. 

The  total  for  this  locality  is  therefore  twenty-nine  species,  to  •which  a  few 
ought  to  be  added  for  the  undetermined  fragments  of  Annelids. 

No  dredgings  were  had  in  mid-channel  ;  this  part  had  been  reserved 
for  the  return  trip,  but  the  unfortunate  interruption  of  the  cruise  pre- 
vented the  execution  of  the  project,  at  least  for  this  season. 

The  next  casts  were  obtained  off  Havana  in  270  fathoms  on  May 
24th  and  29th,  on  both  days  as  nearly  as  possible  on  the  same 
spot,  as  the  little  that  was  obtained  at  the  first  date  had  given  much 
promise. 

The  results  of  the  two  casts  are  combined  below  :  — 

Articulates.  The  Crustacea  are  not  determined,  but  of  or  near  the 
following  genera :  Stenopus,  Axia,  Callianassa,  Orchestia,  and  Idotea,  all 
living.  Annelids  :  Marplrysa  tibiana,  n.  sp.,  and  M.  antipatlium,  n.  sp.  (see 
description).     Tubes  and  fragments  of  four  or  five  other  species. 

Of  the  Molluscs  the  Gasteropods  and  Acephala  have  not  yet  been  deter- 
mined, with  one  exception. 

The  following  genera  are  represented  :  Mitra  ?,  Ftisus,  Turbo,  Emarginu- 
lina,  Dent.alium,  Nucula,  and  Spondylus,  all  dead ;  Pedicularia  decussata,  Gould 
(see  remarks),  and  a  very  small  A nomia,  both  living.  The  Pteropods  and 
Heteropods  were  all  dead  ;  they  are  :  Hyalea  trispinosa,  affinis  D'Orb.,  gib- 
bosa  Rang,  and  uncinata  Rang  ;  Creseis  spinifera  Rang  ;  Cleodora  pyramidata 
Pe'r.  and  Los.;  Spinalis  ^o strata  Eyd.  and  Soul.;  and  Atlanta  Peronii  Les. 
Of  Brachiopods  we  obtained  Terebratula  cubensis,  n.  sp.,  and  Terebratulina 
Coillefi  Crosse ;  both  living  and  apparently  abundant.  The  Bryozoa  are  : 
Farcimia  cereus,  n.  sp. ;  Vincularia  margaritacca,  n.  sp. ;  Cellepora  reticulata, 
n.  sp.  ;  C.  sigillata,  n.  sp. ;  Cauda  rctiformis,  n.  sp.  ;  Cauda  cornigera,  n.  sp., 
Idmonea  Jlexuosa,  n.  sp.  (see  descriptions). 

Radiata.  Echinoderms  are  represented  by  the  following  species  :  Spa- 
tangus  (dead,  fragments)  ;  Fibularia  (dead)  ;  Cidaris  annulosa  Gray  (prob- 
ably, young,  living)  ;  Tripneustes  ventricosus  (living,  very  young) ;  Astcrias, 
sp.  (very  young,  living)  ;  Ophiurians,  at  least  three  species,  immature  and 
difficult  to  determine;  Comatula  brevipinna,  n.  sp.,  living;  Pentacrinus,  sp. 
(fragments  of  stem,  among  which  some  appear  quite  fresh). 

Of  Zoantharia  the  following  were  brought  up:  Antipafhcs  hurniUs,  n.  pp. ; 
Antipathcs  fdi.r,  n.  sp. ;  Acanthogorgia  aspcra,  n.  sp. ;  Gorgonia  exscrta  Ellis; 
Swiftia  exserta  Duch.  and  Mich.  ;  Hyaloncma  (spicules)  ;  Caryophyllia  for- 
jnosa,  n.  sp.  ;  Deltocyathus  Agassizii,  n.  sp.  ;  Stylaster  complanatus,  n.  sp.  ; 
Errina  glabra,  n.  sp. ;     Errina  cochleata,  n.  sp. ;    Crypthelia  Pcircei,  n.  sp. ; 


MUSEUM   OF  COMPARATIVE  Zoology.  107 

Dlsiichopora  sulcata,  n.  sp. ;  Helinpora  1  tubtdata,  n.  sp. ;  Heliopcra  f  rariuata. 
n.  pp.;  Isist  (base  of  stem)  ;  Sarcodyction  rugosum^  n.  sp. 

Hydroids :  T^oa  pulchella,  n.  sp. ;  Tubularia  (Tints,  n.  sp.  Foraminifi 
Lagena  striata  Mont.,  rare;  Nodosaria  pyrula  D'O.,  rare;  Dentalina  com- 
munis I)'().,  rare;  7).  (jagglutinans T) j  Lingulina  carinata  D'O.;  Textularia 
trochus  D'O.,  common,  very  large,  also  abundant  in  shoaler  water;  7'.  agglu- 
tinans  D*0.,  rare ;  Nonionina  scapha,  rare ;  Nonumina  umbfficatula  Montg., 
rare ;  Cristellaria  crepidida  F.  and  M.,  ratlier  common  ;  Orbicvlina  adunca 
D'O.,  rare  and  only  in  a  worn  state,  its  proper  habitat  is  in  the  littoral  zone ; 
Amphistegina  gibbosa  D'O.,  rare  and  only  young  specimen*  ;  it  is  rery  common 
throughout  the  Gulf  of  Mexico  in  deep  water;  Globigerina  rubra  D'O..  very 
abundant,  also  in  the  Orbulina  form  ;  Gl.  Duterirel  D'O.,  common  ;  Pullenia 
obliquiloculala  P.  and  J.,  rather  common  ;  Pullenia  coarcta/a,  n.  sp.,  rather 
common;  Sphoiroidina  dehiscens  P.  and  J.,  not  common;  llolalina  cullrata 
D'O.,  very  common  ;  Rot.  truncatulinoides  D'O.,  common  ;  Hot.  Poeyi  D'O., 
rather  common;  llolalina,  2  other  species  in  single  and  imperfect  specimen- ; 
Biloculina,  sp. ;  Triloculina  Brongniarliana  D'O.,  rare;  Quinqueloculina  bicos- 
iata  D'O.,  rare. 

Many  of  the  specimens  of  Foraminifera  are  filled  with  a  yellow  mas*. 
like  the  first  stage  of  transformation  into  greensand,  but  the  process 
seems  to  stop  here. 

Of  Sponges  quite  a  number  were  obtained,  at  least  a  dozen  species, 
which  have  not  yet  been  determined.  Some  of  the  detached  spicules 
are  remarkable  for  their  size  ;  one,  for  instance,  of  the  slender  rectan- 
gulated  sexradiate  type  of  Bowerbank  measuring  more  than  half  an 
inch. 

The  vegetable  kingdom  was  represented  in  this  dredging  by  a  single 
specimen  of  a  minute  alga,  Centroceras  clauulatum  Agardh.,  which 
Harvey  says  is  found  abundantly  at  low  water  mark  at  Key  West 
In  its  branchlets  was  entangled  a  chain  of  a  species  of  Biddulphia, 
Other  Diatomes  are  rather  scarce  and  have  not  yet  been  determined. 
We  therefore  find  here  also  a  confirmation  of  the  remark  made  in 
European  seas,  that  vegetable  life  does  not  extend  to  depths  as  j 
as  are  reached  by  animals,  and  that  therefore  the  greater  number  ot 
deep-sea  animals  must  be  carnivorous. 

The  dredge  contained  also  a  number  of  nodules  of  a  very  porous 
limestone,  similar  in  color  and  texture  to  the  limestone  forming  the 
range  of  low  hills  along  the  shore  of  Cuba,  but  composed  apparently 
of  the  remains  of  the  same  animals  which  were  found  living,     Thus 
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our  Delfocyathus,  Caryophyllia,  the  various  Pteropods  were  recognized 
in  the  stone,  and  found  also  in  various  stages  of  fossilization.  The 
interstices  between  the  larger  forms  are  generally  filled  up  with  Fora- 
minifera. 

On  May  25th  the  dredge  was  sent  down  in  350  fathoms,  outside  of 
the  locality  occupied  on  the  24th  and  29th.  It  brought  up  only  a  few 
dead  corals  :  Caryophyllia  formosa,  Deltocyathus  Agassizii,  Diplohelia 
profunda,  the  latter  in  numerous  specimens  (see  description).  Also  a 
fragment  of  the  siliceous  skeleton  of  a  sponge,  forming  a  regular  net- 
work somewhat  like  that  of  Euplectella  as  figured  by  Bowerbank, 
but  lacking  the  spines. 

The  soundings  made  during  this  cruise  seem  to  indicate  a  kind  of 
submarine  terrace,  on  which  the  dredgings  of  the  24th  and  29th  were 
made.  The  cast  of  the  25th  was  probably  made  on  the  edge  of  it,  and 
the  dredge  no  doubt  touched  bottom  only  for  a  short  time,  after  which 
the  ship  drifted  off  into  water  too  deep  for  the  line  attached. 

i 

Remarks  and  Descriptions  of  New  Species. 

Marphysa  floridana  Pourt. 

Head  small,  with  5  antennae  ;  no  tentacles  on  the  buccal  ring.  Branchiae 
pectinated,  with  5  to  7  lobes,  small,  beginning  about  the  7th  or  9th  ring. 
The  composite  bristles  with  a  small  lancet-shaped  appendage.  Two  eyes, 
rather  large.  Superior  cirrhi  longest,  inferior  short  and  conical.  Teeth  of 
the  labrum  large,  broad,  enamelled,  white.  Caudal  cirrhi  two,  short.  The 
first  ring  of  the  body  has  only  the  two  superior  cirrhi,  which  are  nearly 
dorsal. 

Body  rings  about  115.  Color  reddish,  iridescent.  Length  3  or  4  inches 
(contracted).  Inhabits  large  deformed  paper-like  tubes,  with  lateral  open- 
ings irregularly  placed,  though  in  general  alternate,  bordered  by  laciniate 
and  fimbriate  flaps. 

Off  Sand  Key  in  100  fathoms. 

Marphysa  tibiana  Tourt. 

All  the  characters  as  in  the  preceding,  but  the  whole  animal  is  moie 
slender,  and  in  some  parts  of  the  body  the  rings  are  considerably  elongated, 
which  may  possibly  be  due  to  its  position  in  the  tube  at  the  time  of  death 
The  branchiae  are  almost  rudimentary,  in  the  shape  of  small  club-like 
appendages  to  the  upper  cirrhi.  It  differs  particularly  from  the  former  by 
its  tubes,  which  are  horny,  dark  brown,  regularly  serpentine  ;    at  every 
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bend  there  Is  a  tabulated  Aperture  directed  backwards,  with  nn  expanded 

fimbriated  border.  Similar  tubes  have  been  figured  by  Ellis,  and  OH  then 
Lamarck  founded  the  genus  Tibiana,  which  he  placed  among  the  polype. 
(See  figure  in  Ellis,  also  copied  by  De  Blainville.)  In  this  species  the 
tubes  are  free  and  appear  to  have  been  buried  in  the  mud  by  their  smaller 
end.     Abundant  in  270  fathoms  off  Havana. 

Marphysa  antipathum.  Pourt. 

Animal  not  observed  ;  tubes  differing  from  those  of  the  preceding  spe- 
cies in  being  attached  by  their  whole  length  to  the  steins  of  a  small 
species  of  Antipathes.  They  are  also  somewhat  smaller,  and  the  tubular 
apertures  are  entire,  without  fimbriae,  and  only  slightly  widened. 

Found,  with  the  preceding,  off  Havana  in  270  fathoms. 

Tubes  of  various  forms  were  also  found,  but  not  containing  the  animal, 
or  only  insufficient  fragments  of  it,  so  that  they  cannot  be  determined. 
One  tube  deserves  mention ;  it  is  white,  parchment-like,  straight  and 
flattened  ;  it  is  armed  densely  with  spicules  of  sponges  placed  transversely, 
and  stiffened  by  the  long  threads  of  a  Hyalonema  attached  longitudi- 
nally ;  it  contained  only  a  very  small  fragment  of  the  inhabitant.  Ob- 
tained in  270  fathoms  off  Havana. 

Pedicularia  decussata  Gould.   (Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.V.  p.  127.) 

As  I  have  not  Dr.  Gould's  specimens  at  hand  for  comparison,  I  refer  with 
some  hesitation  to  this  species,  a  small  living  shell  dredged  on  May  29th. 
As  it  is  immature  it  is  difficult  to  determine  by  the  description  alone. 

Terebratula  cubensis  Pourt. 

Shell  globose,  thin,  light  horn-colored,  translucent,  obscurely  pentagonal, 
smooth,  or  showing  faintly  the  lines  of  growth;  the  inferior  margin  of  the 
transverse  portion  of  the  loop  with  three  indentations,  differing  in  this  re- 
spect from  T.  vitrea,  in  which  this  part  is  entire;  otherwise  these  two  spe- 
cies resemble  each  other  very  closely.  The  largest  specimen  is  1  ^s  inch 
long,  T9y  of  an  inch  broad,  and  ^  high. 

It  may  prove  to  be  identical  with  an  undescribed  Terehnifula,  from  ■ 
recent  formation  of  Guadaloupe,  mentioned  in  Bull.  Soc.  Geol.  de  France, 
Tom.  xx.  1863. 

Several  specimens,  mostly  large,  were  obtained  off  Havana  in  270  fathoms. 

Terebratulina  Cailleti  Crosse. 

A  number  of  specimens  of  this  species,  of  all  ages,  were  obtained  with  the 
former.  They  are  all  smaller  than  the  Guadaloupe  specimen,  figured  by 
Crosse,  and  perhaps  on  that  account  show  the  depression  in  the  middle  of 
the  dorsal  valve  less  distinctly  than  the  figure. 
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Vincularia  margaritacea  Pourt. 

Irregularly  branching,  generally  at  a  large  angle.  White,  pearly.  Cells 
set  round  the  axis  in  six  rows  alternating  by  threes,  oval,  smooth.  Aper- 
ture rounded,  with  a  small  notch  on  inferior  border  for  the  attachment  of 
the  horny  operculum,  which  is  thin  and  round.  Some  of  the  cells  have  an 
accessory  upper  chamber  (ovarian  vesicle)  inflated  and  cribriform.  About 
1  inch  high  ;  rather  abundant  off  Sand  Key  in  100  fathoms,  and  off  Ha- 
vana in  270. 

Farcimia  cereus  Pourt. 

Frustules  long,  cylindrical,  branching  laterally  from  the  middle  of  the 
older  ones.  Cells  in  six  rows,  alternating  three  and  three,  concave,  oval 
Aperture  small,  horseshoe-shaped,  with  a  pore  on  each  side.  In  old  and 
worn  specimens  the  operculum  giving  the  shape  to  the  aperture  is  lost  and 
the  latter  becomes  oval.  The  space  between  the  cells  is  then  also  deprived 
of  a  kind  of  epidermis,  and  shows  rows  of  pores  forming  lozenges  around 
the  cells.  Articulating  peduncles  horny ;  sometimes  strengthened  by  rad- 
icles.    Rather  abundant  in  270  fathoms  off  Havana. 

Cellepora  reticulata  Pourt. 

Flabellate,  much  anastomosing,  pearly ;  apertures  alternate,  directed  ob- 
liquely upward,  all  on  the  same  side  of  flabellum,  rounded,  with  small  knob 
on  lower  part,  on  which  is  a  small  pit  for  the  articulation  of  the  operculum. 
(The  latter  all  lost  from  specimen  on  hand.)  About  three  quarters  of  an 
inch  high.     Off  Havana  in  270  fathoms. 

Cellepora  sigillata  Pourt. 

Flabellate,  anastomosing,  all  the  cells  opening  on  the  same  side  of  the 
flabellum.  Aperture  oval,  somewhat  truncated  towards  the  top,  above 
which  rise  four  short  bristles.  Cells  irregularly  alternate,  crowded,  con- 
cave.    Operculum  large,  pearly,  convex  with  a  somewhat  turned-up  lip. 

Only  a  small  fragment  was  obtained  off  Havana  in  270  fathoms. 

Canda*  retiformis  Pourt. 

Flabellate,  irregularly  dichotomous.  Membranous  tubular  radicles  con- 
necting the.  branches  with  each  other  at  about  every  fourth  cell,  giving  the 
whole  the  appearance  of  network.  Cells  elongated,  thin,  half-membranous, 
alternate,  opening  on  the  same  side  of  flabellum,  punctated,  two  short  blunt 
spines  at  the  top.  Aperture  large,  occupying  about  two  thirds  of  the  cell, 
protected  by  a  broad  T-shaped  shield  rising  from  the  side  of  the  aperture. 
About  one  inch  high.     Off  Havana  in  270  fathoms. 
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Canda  cornigcra  Pouht. 

Flabellate  and  resembling  the  former,  but  the  branch  i  are  uot  w  dei 

and  not  connected  by  radicles,  which  are  only  numerous  near  the  foot  and 
attached  to  foreign  bodies.  Cells  as  in  the  other  species,  hut  the  shield  is 
ramified  like  a  pair  of  elk  horns.     Oil'  Havana  in  270  fathoms. 

Idmonea  flexuosa  Pouet. 

Branching  irregularly,  calcareous,  white.  Branches  variously  curved  or 
flexuous.  Cells  long,  cylindrical,  striated  ;  aperture  rounded  at  the  end  of 
a  curved  tubular  projection,  almost  opposite,  with  a  slight  tendency  to  be- 
come alternate.     Resembles  closely  the  fossil  species  Idmonea  corunopus. 

Oft'  Havana  in  270  fathoms. 

Comatula  (Alecto)  Hagenii  Pocrt. 

Ten  arms.  Mouth  central,  with  the  five  brachial  grooves  radiating  from 
it.  Centre  of  disc  convex,  surrounded  by  about  30  cirrhi,  each  of  which  is 
composed  of  18  to  20  articulations,  much  longer  than  broad,  smooth,  of 
nearly  equal  size  throughout  the  whole  length  of  the  cirrhus.  Cirrhi  in 
several  circles.  A  small  part  of  the  second  radial  only  visible,  so  that  the 
axial  radial  appears  almost  sessile.  The  radials  of  two  contiguous  arms,  and 
the  first  brachials  of  the  same  pair  well  separated  down  to  the  angle.  Arms 
convex  on  dorsal  side.  Syzygia  composed  of  three  or  seldom  four  articula- 
tions, with  very  oblique  joints,  and  very  finely  denticulated  edges,  better 
recognized  by  the  touch  than  by  the  eye.  The  first  three  or  four  pinnules 
of  the  arms  long  and  nearly  eqnal,  the  pinnules  of  the  middle  of  the  arm 
shorter  than  those  of  the  base  or  extremity.  Arms  about  three  inches  long. 
Color  pale  greenish,  turning  white  iu  alcohol.  All  the  specimens  had  the 
pinnules  filled  with  eggs.     Quite  abundant  in  100  fathoms  off  Sand  Key. 

Comatula  brevipinna  Pourt. 

Ten  arms.  Mouth  and  anus  not  seen  in  the  only  specimen  obtained. 
About  15  cirrhi,  with  the  same  number  of  long  articulations.  Seven  or 
eight  articulations  to  every  syzygium.  The  two  radials  are  visible,  and 
have,  as  well  as  the  axial  radials  and  the  two  first  brachials,  a  smooth  tu- 
bercle in  the  middle.  The  same  pieces  are  denticulated  on  the  sides,  the 
denticulations  meeting  those  of  the  collateral  radials  and  brachials, 
to  close  up  the  angle  between  them.  A  row  of  very  small  tubercles  on 
the  proximal  border  of  the  radials  and  radial  axials.  The  articulations  of 
the  arms  somewhat  imbricate.  First  pinnule  longest,  with  about  twelve 
joints.  The  other  pinnules  very  short,  having  only  i\\c  or  six  joints  in  the 
middle  of  the  arm,  but  lengthening  out  again  near  the  end  of  the  arm,  the 
last  ones  being  tipped  with  a  hook  like  the  cirrhi. 
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In  the  only  specimen  obtained  one  of  the  arms  is  abortive  and  divided 
into  three  very  short  branches ;  to  compensate,  one  of  the  arms  of  the  next 
pair  is  divided  into  two  from  its  origin. 

Jn  270  fathoms  off  Havana. 

Antipathes  fllix  Pourt. 

Main  stem  erect  and  straight,  pinnate,  the  pinnules  set  off  nearly  at 
right  angles,  rather  short,  alternate,  covered  with  spines  or  short  stiff  hairs, 
and  showing  a  succession  of  slight  swellings  and  contractions.  Axis  tough 
and  corneous,  nearly  black,  dark  amber  color  by  transmitted  light.  About 
3  inches  high.     Soft  parts  not  observed. 

In  270  fathoms  off  Havana. 

Every  specimen  obtained  served  as  support  to  the  tubes  of  an  Annelid 
(Marphysa  antipathum). 

Antipathes  humilis  Pourt. 

Differs  from  the  former  by  its  mode  of  branching,  which  is  dense  and  irreg- 
ularly subflabellate,  like  a  spray  of  heather ;  more  expanded  laterally  than 
in  height,  which  is  3  or  4  inches,  whilst  the  spread  is  4  or  5.  Every  swell- 
ing corresponds  to  a  polyp.  Polyps  all  on  the  same  side  of  the  flabellum, 
six-armed,  with  very  elongated  calicle  in  the  younger  branches,  so  that  the 
tentacles  appear  almost  like  two  parallel  rows  of  three  tentacles  each.  It 
differs  from  A.  Bo sc it  in  having  rather  thicker  and  more  hispid  branches, 
curved  somewhat  downwards,  as  the  branches  of  an  elm. 

Abundant  in  270  fathoms  off  Havana. 

Gorgonia  exserta  Ellis. 

Two  specimens  of  this  species,  3  or  4  inches  high,  were  obtained  off  Ha- 
vana in  270  fathoms.  They  agree  very  well  with  the  figures  in  the  differ- 
ent authors.  One  of  theni  has  all  the  polyps  retracted  and  the  calicles 
closed,  the  other  has  them  all  expanded  as  usually  represented.  The  whole 
cortical  subslance  is  filled  with  spindle-shaped  spicules,  by  which  character 
it  is  distinguished  from  Thesea  guadalupensis  Duch.  and  Mich.,  in  which 
the  spicules  are  covered  by  a  squamose  layer. 

In  270  fathoms  off  Havana. 

Swiftia  exserta  Ducu.  and  Mien. 

T  refer  to  this  species  a  few  specimens  of  a  very  small  Gorgonian,  not 
more  than  one  inch  high,  which  at  first  sight  does  not  appear  different  from 
the.  preceding  species.  Under  the  microscope  the  cortical  substance  ap- 
pears studded  with  rough  irregular  calcareous  pieces,  without  spindle- 
shaped  spicules.  The  polyps  are  perhaps  a  little  more  vcrrucose  than 
those  of  the  Gorgonia  exserta.     Off  Havana  in  270  fathoms. 
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Acanthogorgia  aspera  Pourt.  (The  generic  nnmc  given  by  Gray  has  pri- 
ority over  the  nanio  Blejt/uirfx/orrjia  Duch.  end  Midi.) 

Slender,  flabelliform,  few-branched,  sparsely  beset  "with  short  spines. 
Polyps  rather  scattered,  long  verruciform  (length  equal  to  four  or  fiv.-  timet 
the  diameter),  with  eight  rows  of  spines  longest  at  the  base  and  at  the 
summit  of  the  polyp.  Tentacles  black,  the  rest  of  the  polyps  translucent 
Stem  dark  brown.  The  whole  polypidom  not  more  than  two  inches  high. 
By  its  spiny  stem,  and  spines  at  the  base  of  the  polyps,  and  by  tin-  greater 
length  of  the  latter,  it  differs  decidedly  from  A.  hirsuta  Gray,  A.  Graff*  and 
allantica  Johnson,  and  from  A.  (Blepharogorgia)  Schramm'*  Duch.  and  Mich. 

In  270  fathoms,  off  Havana. 

Sarcodyction  rugosum  Pourt. 

Small  polypidoms  rising  from  creeping  stolons,  on  pebbles.  Like  little 
knobs,  fragile,  rough,  closed  by  the  contraetion  of  the  polyp  by  means  of' 
about  six  irregular  rough  pieces  meeting  together.  When  opened,  the 
cavity  shows  six  or  eight  membranous  septa,  nearly  meeting  in  the  cen- 
tre. Stolons  covered  with  irregular  calcareous  pieces.  Color  dirty  white. 
Diameter  of  polyps  one  tenth  of  an  inch.     In  270  fathoms  off  Havana. 

Caryophyllia  formosa  Pourt. 

More  or  less  turbinate,  on  a  rather  thin  curved,  or  straight  stem.  Costa? 
equal,  distinct  only  near  the  calicle.  Calicle  circular  or  subovate,  moder- 
ately deep.  Columella  formed  of  four  to  six  very  flexuous  or  twisted 
lamina?.  Six  complete  systems  of  septa.  Four  cycles.  Septa  thin,  prom- 
inent, sharp  and  rounded  on  the  edge ;  sparsely  granulated.  Those  of  the 
third  order  sometimes  flexuous  near  the  inner  end  in  some  specimens. 
Twelve  pali,  opposed  to  the  third  order,  equal,  large,  flexuous,  ornamented 
with  tubercles  disposed  in  horizontal  lines  on  the  convexity  of  the  flex- 
ures. The  young  are  rather  variable,  sometimes  long  and  cylindrical,  with 
the  septa  little  developed  and  showing  neither  pali  nor  columella,  and 
sometimes  very  small  and  cup-shaped  and  showing  pali  ami  columella. 

The  largest  are  1^  inches  high;  calicle  \  inch  in  diameter. 

Abundant  in  270  fathoms,  otf  Havana.  Specimens  mostly  alive  and 
growing  singly  or  attached  to  each  other. 

It  differs  from  C.  Berteriana  which  has  the  costa?  more  prominent  and 
a  different  number  of  septa.  I  have  not  seen  specimens  or  figures  of  C. 
Guadulpensis,  which  is  fossil  in  volcanic  formations  of  Guadeloupe,  and  may 
not  be  extinct. 

Deltocyathus  Agassizii  Pourt. 

Corallum  discoidal,  free  at  all  ages.     Wall  nearly  horizontal,  sometimes 
with  a  nipple-shaped  projection  in  the  centre.     Costa?  well  marked,  covered 
15 
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with  spiny  or  smooth  granules  ;  the  six  primary  costae  in  one  specimen 
much  broader  than  the  others  and  forming  a  star.  Septa  in  six  complete 
svstems,  with  four  cycles  ;  covered  with  small  spinous  tubercles.  Pali  of  the 
first,  second,  and  third  cycles  projecting  generally  higher  than  the  septa,  to 
■which  they  are  soldered  at  the  base.  The  pali  of  the  first  cycle  short, 
those  of  the  third  joined  to  those  of  the  second,  as  in  the  fossil  species,  but 
the  point  of  junction  not  being  exsert  the  V  or  delta  is  not  as  apparent. 
Columella  papillose  and  small,  rising  from  the  primary  and  secondary 
pali  which  meet  in  the  centre. 

Dredged  from  270  fathoms  off  Havana,  in  numerous  specimens  of  all 
ages,  but  none  apparently  alive. 

Platytrochus  coronatus  Pourt. 

This  species,  not  belonging  properly  to  the  region  under  discussion,  is 
based  on  a  specimen  brought  up  by  the  sounding  lead  from  a  depth  of  460 
fathoms  in  lat.  30°  41'  N.,  and  long.  77°  3'  W.,  by  one  of  the  hydrograph- 
ical  parties  of  the  Coast  Survey.  It  is  in  a  bad  state  of  preservation,  the 
outer  wall  and  base  being  so  corroded  as  to  make  the  characters  drawn 
from  the  epitheca  and  costae  very  doubtful ;  the  septa  and  columella  are 
also  rather  imperfect. 

Corallum  free,  base  horizontal,  with  a  tubercle  in  the  centre.  The  costae 
of  the  primary  and  secondary  order  alone  distinct,  forming  a  crown  of 
twelve  large  tubercles  around  the  base,  but  vanishing  towards  the  edge  of 
the  calicle.  Wall  vertical,  almost  at  a  right  angle  with  the  base  and  the 
circular  calicle.  Six  complete  systems  of  septa,  in  four  cycles.  Septa 
meeting  in  the  centre.  Those  of  the  tertiary  cycle  frequently  but  not  reg- 
ularly coalescing  with  the  primary  or  secondary  ones.  Columella  proba- 
bly papillose  (nearly  destroyed).  Diameter  ^  of  an  inch,  height  (without 
the  central  tubercle)  -fa  of  an  inch. 

Diplohelia  profunda  Pourt. 

Corallum  branching,  cylindrical,  finely  granulated  or  striated,  particu- 
larly on  younger  branches  and  around  the  calicles,  which  are  projecting, 
very  deep  and  pocket-shaped.  Septa  24,  nearly  equal,  not  exsert.  finely 
serrated  and  tuberculated,  nearlv  meeting  at  the  bottom  of  the  fossa. 
Columella  formed  of  six  or  seven  club-shaped  styles,  not  very  distinct 
from  the.  septa.  The  specimens  obtained  were  all  in  fragments  2  or  3 
inches  long.     Diameter  ^  inch. 

This  species  resembles  the  fossil  Dipl.  raristclla,  but  has  deeper  calicles 
and  somewhat  rougher  surface. 

Dredged  from  350  fathoms  off  Havana;  all  the  specimens  dead;  also 
brought  up  by  the  lead  in  same  condition  in  1050  fathoms,  lat.  2S0  24'  N., 
lonir.  79°  13'  W. 
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Crypthelia  Peircei  Foukt. 

Corallum  arborescent  and  snbflabellate,  irregularly  dichotomons,  slen- 
der, finely  striated.    Calieles  snbpedicellate,  always  of  a  lai  aeter 

than  the  stem,  facing  to  one  side  only  of  the  corallimi.  Srj.fi  12  to  16, 
thick,  not  extending  far  into  the  calicle.  Columella  not  seen.  The  lower 
border  of  the  calicle  prolonged  into  a  rounded  lip  folded  over  so  as  to  hide 
the  fossa.  Some  of  the  calieles  are  inflated  and  globular,  perhaps  from  the 
presence  of  parasites.  Size:  \  an  inch  long  (broken),  diameter  of  Stem 
from  fa  to  fa  of  an  inch,  of  the  caKcles  fa  to  fa. 

This  very  pretty  coral  was  dredged  off  Havana  in  270  fathom--,  but  ap- 
pears to  be  rather  rare,  only  a  few  small  fragments  being  obtained.  It 
differs  from  the  species  described  by  Milne-Edwards  in  having  a  smaller 
lip,  hiding  only  the  fossa  of  the  calicle,  whilst  in  the  species  from  the  Pa- 
cific the  lip  is  as  large  as  the  whole  calicle.  I  have  also  found  worn  frag- 
ments in  a  specimen  of  bottom  from  600  fathoms  in  lai  31°  32'  N.,  and 
long.  78°  20'  W. 

Stylaster  complanatus  Pourt. 

Corallum  branching,  flabellate,  not  coalescing,  slender.  Calieles  termi- 
nal, pedicellate  ;  gemmating  from  the  edge  of  the  preceding  calicle,  gen- 
erally on  alternate  sides,  so  as  to  give  a  zigzag  form  to  the  branch,  but 
sometimes  two  or  even  three  new  cor;dlifcs  rjse  from  the  border  of  one. 
They  are  directed  slightly  more  towards  one  side  of  the  plane  of  the  coral- 
lum than  the  other.  Calieles  compressed  in  the  same  plane,  moderately 
deep,  the  styliform  columella  appearing  at  the  bottom  rising  out  of  a  small 
round  fossa,  and  surrounded  by  rudimentary  pali.  Septa  12.  appearing 
like  folds  of  the  Avail,  not  extending  far  into  the  calicle,  and  punctured 
with  small  pores  on  the  edge.  When  the  branch  rising  out  of  a  calicle 
increases  in  size,  the  calicle  becomes  hidden  by  the  plicated  fip  r 
against  the  stem,  and  at  length  becomes  obsolete4.  Spiny  ampulhe  scattered 
along  the  stems,  more  pbundantly  on  the  rear  side.  It  is  white,  about  l£ 
inches  high;  the  d*  meter  of  the  calieles  about  fa  of  an  inch. 

Obtained  in  270  fathoms  off  Havana. 

It  approaches  nearly  to  Stylaster  elegans  Dnch.  and  Mich.,  which  has 
however  nearly  circular  calieles  with  shorter  pedicles  and  thicker  branches. 
(The  name  St.  elegans  has  been  anticipated  by  Verrill  for  a  species  from 
the  Kingsmill  Islands,  in  Bull.  Mus.  Comp.  ZooL,  Cambridge,  186  \  :  I  would 
propose  therefore  the  name  of  St.  DuckassaingU  for  the  species  from  Gua- 
daloupe.)  From  Allopora  maderensis  Johnson,  to  which  it  is  very  closely 
allied,  it  differs  also  by  the  compressed  form  of  the  calicle-*. 

By  its  scale-like  lip  hiding  the  fossa  in  the  older  calieles,  and  by  its 
transversely  elongated  terminal  calieles,  this  species  forms  a  passage  to  the 
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genus  Errina  as  defined  below.  It  is  here  retained  among  the  Stylasters 
on  account  of  its  distinct  septa  and  the  absence  of  tubular  pores  having  a 
longitudinal  fissure  below.  On  the  other  hand  the  passage  through  Si. 
Jlabelliformis  to  the  Stylasters  with  round  scattered  calicles  appears  natural. 
When  I  have  had  more  opportunity  of  examining  the  allied  forms,  it  may 
be  necessary  to  separate  S.  comptanatus  generically  from  the  true  Stylasters. 
The  whole  group  of  corals  comprising  the  genera  Stylaster,  Errina,  Allo- 
pora,  and  Distichopora,  all  closely  allied,  requires  careful  revision. 

Genus  Errina. 

A  comparison  of  specimens  of  Errina  aapera  Gray,  in  the  Museum  of  Com- 
parative Zoology  in  Cambridge,  with  the  two  species  described  below, 
showed  very  plainly  that  Gray  has  overlooked  the  true  calicles  and  mis- 
taken for  them  the  tubular  pores  scattered  over  the  younger  branches. 
In  his  species  these  pores  are  very  large  and  numerous,  and  the  calicles 
small  and  concealed  ;  in  the  new  species,  here  described  under  the  name 
of  St.  cochlealus,  the  reverse  is  the  case.  The  structure  of  the  latter  spe- 
cies being  once  well  understood,  it  is  very  easy  to  recognize  the  same  parts 
in  the  other ;  of  both  I  have  furthermore  made  careful  sections  for  the 
microscope.  Whilst  retaining  the  name  adopted  by  Gray,  I  propose  the 
following  generical  definition. 

Corallum  branching,  subfiabellate,  finely  granulated  or  obscurely  stri- 
ated, the  younger  branchlets  more  or  less  studded  with  tubular  pores,  split 
downwards  into  a  furrow.  Calicles  at  first  terminal,  in  shape  of  a  trans- 
verse slit,  of  which  one  lip  continues  to  grow  in  a  conical  shape  to  repeat 
the  process,  whilst  the  other  expands  in  the  shape  of  a  bract  or  spoon,  hid- 
ing the  calicle  after  it  has  become  lateral.  Fossa  circular  and  very  deep; 
septa  obscure  or  none;  pali  rudimentary  in  the  shape  of  small  beads;  colu- 
mella pistilliform.     Ampullae  as  in  Stylaster. 

Errina  eochleata  Pourt. 

Corallum  branching,  very  slender,  subflabellate,  finely  granulated  and 
striated,  studded  with  ccliinulated  ampullae.  Branchlets  almost  filiform; 
the  pores  on  them  are  sometimes  tubular  with  a  longitudinal  fissure  below. 
Fossa  round  and  deep,  the  spoon-shaped  lip  hiding  it  entirely.  Columella 
pistiUiibrm  and  somewhat  hirsute,  very  deep  seated.  Septa  few  and  indis- 
tinct, formed  by  folds  of  the  wall. 

Compared  with  Errina.  aapera  from  Fayal.  it  is  found  to  differ  from  it  in 
having  slenderer  branches,  with  fewer  and  smaller  furrowed  tnberdes  and 
fewer  ccliinulated  ampulla?,  whilst  the  Ctliclefl  are  larger  and  more  con- 
spicuous. The  whole  corallum  is  about  one  inch  high.  Found  in  270 
fathoms  off  Havana. 
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Fragments  of  an  Errina,  closely  resembling  E.  mppra,  bare  been 
found  by  me  in  a  specimen  of  bottom  from  600  fathoms,  in  lat.  31°  3/  N 
and  long.  78°  20'  W. 

Errina  glabra  Pourt. 

Corallnm  flabellate,  not  coalescing,  with  the  older  parts  of  the  sfem  ma.-*- 
sive,  faintly  granulated  and  striated  ;  a  row  of  very  small  perforated  tuber- 
cles on  each  side  of  the  branches.  Calicles  very  small,  terminal  on  branch- 
lets,  obsolete  on  larger  branches,  and  their  place  indicated  by  a  small  salt-. 
Septa  indistinct.  Columella  styliform  in  a  deep  fossa.  Ampulla  scarce 
and  small,  smooth.     Color  white.     Two  or  three  inches  high. 

It  differs  from  Errina  cochlea/a  in  having  much  thicker  branches,  even 
when  young,  forming  smaller  angles  with  the  stems.  The  ampulla?  are  not 
spinous.  The  tubereulated  pores  are  confined  to  the  sides  of  the  branches 
and  have  seldom  a  distinct  furrow.  From  Errina  axpera,  although  resem- 
bling it  in  general  habitus,  it  differs  in  having  slenderer  branches,  less  nu- 
merous ampullae,  and  lacking  the  large  furrowed  pores  on  the  younger 
branches. 

Distichopora  sulcata  Pourt. 

Coral! um  dendroid,  much  compressed,  somewhat  rugose.  The  calicles  on 
the  edge,  mostly  confluent ;  fossa  a  deep  round  hole.  Septa  about  1 2,  very 
rudimentary  ;  the  border  of  the  calicle  pierced  by  about  eight  or  ten  pores 
which  form  lateral  rows  when  the  calicles  are  joined.  Columella  deep 
seated,  seldom  visible,  styliform,  hirsute,  similar  to  the  columella  of  the 
Stylasters.     The  interior  of  the  calicle  is  studded  with  bead-like  tubercles. 

This  species  differs  from  other  known  species  of  the  genus  in  being 
more  compressed,  having  the  pores  larger,  more  distant,  and  when  conflu- 
ent forming  a  much  deeper  furrow.  When  the  calicles  are  isolated,  they 
present  all  the  characters  of  Allopora,  as  shown  in  A.  oculhui.  Ehr. 

Found  in  270  fathoms  off  Havana  ;  rather  scarce.  Also  in  the  shape  of 
worn  fragments  in  a  specimen  brought  up  by  the  lead  from  600  fathoms  in 
lat.  31°  32'  N.  and  long.  78°  20'  W.,  which  is  near  the  outer  edge  of  the 
Gulf  Stream  off  the  coast  of  Georgia. 

Of  the  close  relationship  of  Distichopora  with  the  Stylasters,  and  still 
more  with  the  Alloporas,  I  entertain  no  doubt,  after  a  careful  examination. 
Indeed,  1  can  see  no  reason  for  separating  genetically  Allopora  and  Distich- 
opora, which  appears  to  differ  only  by  the  confluence  or  non-confluence  of 
the  calicles,  both  of  which  characters  are  found  in  the  SUM  individual  in 
the  species  described  above. 

Heliopora  tubulata  Pourt. 

I  refer  with  great  doubt  to  that  genus,  a  form  of  small  corals  of  which  I 
have  obtained  but  a  few  fragments,  representing  two  species.     Corallum 
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small,  branching,  cylindrical,  with  pores  of  three  kinds  :  small  microscopi- 
cal, somewhat  larger  and  tubulated,  and  large  round  holes.  The  latter 
are  rather  distant,  in  irregular  longitudinal  rows.  No  trace  of  septa  or 
columella.  The  internal  structure  shows  a  net-work  of  round  canals  com- 
municating with  the  pores  and  with  each  other.  The  larger  holes  com- 
municate with  a  cavity  in  the  centre,  not  communicating  with  the  next  ex- 
cept through  the  small  canals  ;  the  walls  of  these  cavities  are  closely  per- 
forated. No  floors  or  tabulae  were  to  be  seen  in  the  only  section  I  was  able 
to  make.  The  largest  specimen  is  one  inch  high. 
Off  Havana  in  270  fathoms. 

Heliopora  carinata  Pourt. 

This  species  differs  from  the  preceding  by  its  much  slenderer  branches, 
on  which  every  tubulated  pore  is  at  the  extremity  of  a  keel  or  ridge.     The 
larger  round  pores  are  proportionally  scarcer  and  smaller. 
Off  Havana  in  270  fathoms. 

Antennularia  triseriata  Pourt. 

Tubular  stems  rising  from  a  clustered  root,  straight,  erect,  not  branch- 
ing, corneous,  translucent.  Hair-like  branchlets  in  three  rows.  Polyp 
cells  very  small,  scattered  sparsely  on  the  stem,  more  plentiful  but  not 
dense  on  the  branchlets,  campanulate,  very  short  on  a  longer,  conical  cali- 
ciform  stem.  Aperture  entire.  Ovarian  cells  in  the  axillae  of  the  branch- 
lets,  compressed,  semi-lunar  or  long  kidney-shaped,  with  the  aperture  on 
the  inside  of  the  upper  horn,  looking  towards  the  peduncle. 

Eight  inches  high,  dark  amber  color.     Off  Sand  Key  in  100  fathoms. 

Thoa  pulchella  Pourt. 

Erect,  rooted ;  stem  composed  of  irregularly  twisted  tubes,  regularly 
pinnate  ;  branchlets  alternate.  Cells  regularly  alternate  on  the  stem  and 
branches,  moderately  distant,  more  or  less  corrugated,  slightly  contracted 
towards  the  four-sided  aperture,  the  four  angles  of  which  form  obtuse  teeth. 
Ovarian  cells  long  campanulate,  regularly  scolloped  on  the  border  with 
square  teeth.     Peduncles  as  long  as  the  cells. 

Off  Sand  Key  in  100  fathoms  and  off  Havana  in  270. 

Thoa  capillar  is  Pourt. 

Erect,  irregularly  branching.  Branches  almost  capillary.  Cells  alter- 
nate, distant,  small,  tubular,  bi-  or  tri-articulate  ;  aperture  terminal  and  en- 
tire. Ovarian  cells  large,  elongated  campanulate,  denticulate  margin, 
teeth  roumled;  peduncles  as  long  or  longer  than  the  cell,  connected  with 
the  lr.tter  l>v  a  small  knob-like  joint.  One  inch  high.  Off  Sand  Key  in 
100  fathoms. 
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Thoa  siphonata  Poubt. 

Stem  composed  of  irregularly  twitted  tabes;  branches  irregularly  pin- 
nate*    Polyp-cells  very  small  and  scarce;,  tubular,  at  the  base  of  the  pedon- 

cle  of  the  very  long,  tubular  ovarian  cells.  The  latter  arc  bent  at  right 
angle  near  the  top  and  terminate  in  a  round  aperture.  Half  an  inch  high, 
on  Terebratulae. 

Off  Havana  in  270  fathoms. 

Tub ula ria  crinis  Pocrt. 

Irregularly  branching;  branches  rather  smaller  than  horsehair,  of  dark 
horn-color,  wrinkled  at  intervals;  polyps  terminal,  large,  not  retractile. 
About  two  inches  high,  attached  to  tubes  of  Annelids.  Off  Sand  Key  in 
100  fathoms. 

In  determining  the  Hydroid  polyps,  I  have  made  use  of  the  older  generic 
names.  The  newer  subdivision  of  these  genera  being  based  chiefly  on 
characters  derived  from  the  softer  parts,  it  is  almost  impossible  to  assign  a 
polyp  to  its  proper  place  in  them,  unless  observed  alive. 


It  would  be  premature  to  compare  this  deep-sea  Fauna  with  the 
animals  inhabiting  the  regions  of  lesser  depth  on  the  coast  of  Cuba 
or  Florida.  In  the  first  place,  many  of  the  smaller  forms  of  animal.-, 
such  for  instance  as  the  Bryozoa  or  the  Hydroid  polyps  of  those  shores, 
are  not  yet  sufficiently  known  to  enable  us  to  say  if  any  of  the  species 
dredged  exist  in  any  other  than  the  abyssal  region.  Then,  a  very  dif- 
ferent value  must  be  assigned  to  the  different  classes  of  animals  under 
examination.  Thus,  the  dead  shells  must  be  left  out  of  the  question,  at 
least  the  smaller  ones,  for  they  may  have  been  dropped  with  the  excre- 
ments of  fishes,  or,  in  the  case  of  Pteropods,  have  sunk  from  the  surface 
after  the  death  of  the  animal.  The  Crustacea  and  Annelids  being 
abundant  and  generally  sedentary  will,  when  better  known,  afford  good 
characteristics  of  the  regions  of  inequal  depth.  The  same  remark 
applies  to  the  Sponges  and  the  Foraminifera  ;  the  great  abundance  o( 
the  latter  and  the  ease  with  which  they  may  be  procured  with  the 
sounding-lead  renders  them  particularly  useful. 

The  Echinoderms  appear  to  have:  a  wide  range  in  depth  ;  at  least  we 
have  two  species  (Cidan's  annulosa  and  Tripncustrs  ventriconui)  which 
are  common  to  the  shore  and  to  the  depth  of  270  fathoms.  The  upper 
and  lower  limits  of  Pentacrinus  are  not  yet  known. 

Of  the  corals,  none  of  the  species  found  in  our  dredgings  are  known 
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to  exist  in  lesser  depths ;  nor  have  any  of  the  common  species  of  tho 
reefs  been  brought  up  from  a  considerable  depth.  The  Gorgonians 
however  are  represented  in  270  fathoms  by  at  least  two  species  known 
to  belong  to  the  West  Indian  Fauna  in  moderate  depths. 

Farther  researches  in  all  the  zones  of  depth  are  much  needed  ;  and 
we  hope  to  have  an  early  opportunity  of  continuing  our  researches  in 
the  Gulf  of  Florida,  so  as  to  throw  more  light  upon  this  interesting 
subject. 

Cambridge,  December  26,  1867. 
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No.  7.  —  Contributions  to  the  Fauna  of  the  Gulf  Stream  at  great 
depths  (2d  series').  By  L.  F.  de  Pourtales,  Assist.  U.  S. 
Coast  Survey. 

(Communicated  by  tue  Superintendent  op  the  U.  S.  Coast  Survey.) 

The  researches  of  which  an  account  was  given  in  the  preceding  num- 
ber of  the  Bulletin  were  continued  in  the  spring  of  the  present  year 
(1868)  in  connection  with  the  regular  explorations  of  the  Gulf  Stream  by 
the  Coast  Survey.  The  few  dredgings  obtained  in  1867  had  given  results 
of  so  rich  and  promising  a  character,  that  Professor  Peirce,  the  Super- 
intendent of  the  U.  S.  Coast  Survey,  directed  me  to  accompany  the 
party  again,  and  to  dredge  on  all  the  lines  of  deep-sea  soundings  off  the 
Florida  reef. 

The  U.  S.  Steamer  Bibb,  Acting  Master  R.  Piatt,  U.  S.  N.,  was 
assigned  to  the  work.  The  means  of  working  were  much  more  com- 
plete, a  small  engine  having  been  set  up  on  deck,  by  which  not 
only  a  great  economy  of  time  and  labor  was  obtained  in  hauling  up 
the  lead  or  dredge,  but  it  was  found  perfectly  practicable  to  work  both 
at  the  same  time  ;  so  that  our  estimate  of  time,  based  on  the  plan  of 
sounding  out  a  line  one  day  and  dredging  over  the  same  ground  the 
next,  was  reduced  one  half,  —  an  advantage  which  will  be  under- 
stood by  those  who  know  the  value  of  a  calm  day  for  such  work.  For 
the  perfection  of  the  mechanical  arrangements,  and  the  difficult  task  of 
keeping  the  reckoning  in  the  current  with  very  scanty  landmarks,  I 
am  again  deeply  indebted  to  Captain  Piatt  and  his  officers. 

The  region  to  be  explored  this  season  comprised  a  section  of  the 
Gulf  Stream  from  Sombrero,  or  Dry  Rocks  Light-house,  on  the 
Florida  reef,  to  Elbow  Light-house  on  the  Double-headed  Shot  K 
a  section  of  the  St.  Nicholas  Channel  from  Salt  Key  to  the  opposite 
coast  of  Cuba ;  a  section  of  Santaren  Channel  from  AnguiHa  Keys  to 
the  edjje  of  the  Great  Bahama  Bank  ;  ami  a  more  detailed  examination 
of  the  slope  extending  from  the  Florida  reef  to  the  trough  oi'  the  chan- 
nel from  Sand  Key  to  Sombrero  Light.  The  sections  across  St. 
16 
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Nicholas  and  Santaren  channels  were  quite  successful,  as  far  as  the 
soundings  and  current  observations  were  concerned ;  but  the  few  dredg- 
ings  with  which  we  had  to  be  contented,  for  want  of  time  and  gopd 
weather,  did  not  produce  much  of  interest.  We  were  more  successful 
on  the  slope  or  so-called  apron  of  the  reef.  Here  the  great  advantage 
of  having  a  safe  anchorage  every  night  inside  the  reef,  and  within  half 
a  mile  of  the  field  of  work,  allowed  the  soundings  and  dredgings  to  be 
carried  on  with  great  rapidity  and  success. 

The  six  lines  run  (as  far  as  possible  normally  to  the  reef)  were  the 
following  :  Off  Coffin's  Patches  with  only  two  dredgings  ;  off  Sombrero 
Light  with  seven  dredgings,  between  111  and  517  fathoms  ;  off  Bahia 
Honda  thirteen  dredgings,  from  19  to  418  fathoms  ;  off  the  American 
Shoal  fourteen  dredgings,  from  16  to  266  fathoms;  off  the  Samboes 
nineteen  dredgings,  from  13  to  298  fathoms  ;  and  off  Sand  Key  twenty 
dredgings,  from  23  to  306  fathoms.  Besides  these,  numerous  casts  were 
made  in  100  and  120  fathoms  off  Sand  Key,  whilst  current  observations 
were  in  progress. 

The  figures  and  the  character  of  the  bottom  developed  by  the  dif- 
ferent lines  were  found  quite  concordant.  At  an  average  the  slope,  after 
leaving  the  reef,  is  uniform  for  four  or  five  miles,  and  the  bottom  is  com- 
posed of  more  or  less  comminuted  shells  and  corals,  with  a  rather 
scanty  living  Fauna.  This  we  may  call  the  first  region.  The  next  ex- 
tends in  the  form  of  a  band  parallel  to  the  reef,  ten  to  twenty  miles 
broad,  beginning  at  a  depth  of  about  90  fathoms,  and  extending  to  about 
300  ;  the  slope  being  much  less  inclined  than  in  the  first  region,  and  in 
fact  deserving  in  a  great  part  of  its  extent  the  name  of  a  submarine 
plateau.  The  bottom  is  rocky,  rather  rough,  and  consists  of  a  recent 
limestone,  continually  though  slowly  increasing  from  the  accumulation 
of  the  calcareous  debris  of  the  numerous  small  Corals,  Echinoderms,  and 
Mollusks  living  on  its  surface.  These  debris  are  consolidated  by  the 
tubes  of  Serpulffi,  the  interstices  tilled  up  by  Foraminiiera,  and  further 
smoothed  over  by  Nullipores.  It  is  not  unreasonable  to  suppose  that  we 
have  here  the  foundation  of  a  future  reef,  which,  when  in  the  course  of 
ages  it  shall  have  approached  the  surface,  will  be  covered  with  a  growth 
of  Madrepores  and  Astreans,  such  a>  we  find  on  the  present  barrier 
reef,  and  as  have  lived  on  the  former  reefs  constituting  the  chain  of  the 
Florida  Keys,  the  border  of  the  main-land  of  the  peninsula,  and  prob- 
ably some  older  as  yet  unexplored  ones  in  the  Everglades. 
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This  region  ceases  at  a  depth  varying  from  250  to  350  fathoms  ;  the 
third  region  begins  with  a  more  rapid  slope,  and  extends  over  the  whole 
trough  of  the  channel,  the  depth  of  which  in  this  part  does  not  much 
exceed  500  fathoms.  This  is  the  great  bed  of  Foraminifera,  and  more 
specially  of  Globigerinas,  which  covers  so  great  an  extent  of  the  bottom 
of  the  ocean,  and  which,  as  we  shall  see,  is  not  destitute  of  living  rep- 
resentatives of  the  higher  branches  of  the  animal  kingdom. 

The  Fauna  of  the  three  regions  is  very  distinctly  marked.  The  first 
region  is  singularly  barren,  and  shows  that  the  rich  Fauna  of  the 
Florida  reef  extends  but  very  little  to  seaward  or  into  depth.  The 
greater  number  of  the  shells*  brought  up  are  dead  and  broken,  and  can 
scarcely  be  regarded  as  characteristic,  as  large  numbers  of  them  have 
evidently  served  as  food  for  turtles  and  fishes,  and  may  have  been  thus 
transported  some  distance.  Crustaceans  and  Annelids  are  more  com- 
mon. The  Echinoderms  are  represented  by  a  few  Ophiurians,  and  the 
Corals  chiefly  by  Balanophyllia  floridana,  nov.  sp.,  very  abundant  in 
some  places,  particularly  near  Sand  Key. 

The  second  region,  on  the  contrary,  is  remarkably  rich  in  animal 
forms,  which  may  be  in  part  attributed  to  the  hard  and  rough  bottom 
offering  points  of  attachment  and  shelter.  If  this  formation  were 
emerged,  the  geologist  would  find  it  to  consist  of  beds  of  limestone 
full  of  fossils,  of  which  we  shall  point  out  the  most  characteristic  ones ; 
remarking,  however  that  though  the  great  majority  of  the  animals  fur- 
nishing those  remains  now  live  on  the  bottom,  a  few  contribute  by 
sinking  after  death  from  the  higher  regions  of  the  superincumbent 
water  (teeth  of  fishes  and  shells  of  Pteropods),  and  others  are  brought 
by  currents  from  littoral  regions  (bones  of  Manatee,  fragments  of 
littoral  plants). 

The  Vertebrates  are  represented  by  the  bones  of  the  Manatee,  chiefly 
fragments  of  the  ribs.  These  are  quite  abundant,  no  less  than  ten  or 
twelve  casts  of  the  dredge  having  brought  them  up,  generally  several 
pieces  at  a  cast.  Until  we  are  better  acquainted  with  the  set  of  the 
currents  on  the  west  coast  of  Florida  and  the  coast  of  Cuba,  the  former 
habitat  of  these  animals  cannot  be  guessed  at  with  much  certainty, 
as  their  carcasses,  either  floated  out  of  the  estuaries  of  those  coasts,  or 
when  very  numerous,  as  they  evidently  were,  the  animals  may  have 
been  in  the  habit  of  migrating  across  the  straits,  and  may  have  been  fre- 
quently destroyed  by  sharks  on  the  passage.     As  no  fresh  addition  of 
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these  bones  is  now  made  to  the  bottom,  nor  has  been  since  these  coasts 
have  been  settled  upon  by  white  men,  we  have  a  proof  that  the  deposit 
due  to  other  causes  is  very  slow,  since  the  dredge  finds  the  bones  still 
lying  loose  on  the  bottom. 

The  other  vertebrate  remains  are  teeth  of  sharks  and  eggshells  of 
skates.  Living  fishes  were  obtained  in  only  two  instances  at  about  100 
fathoms :  one  was  a  Phycis  ;  another,  a  small  fish  of  the  Lophioid 
family,  not  yet  determined. 

The  Crustacea  are  rather  abundant,  but,  the  specimens  not  having 
been  fully  examined,  we  can  only  give  now  an  imperfect  list  of  the 
genera  represented  :  Stenorhynchus,  Inachus,  Amaihia,  Pisa,  Mithrax, 
Lupa,  Ethusa,  Pilumnus,  Dromidia,  Eupagurus,  Paguristes,  Galathea, 
Thysanopoda,  Alima,  Caridine,  &c. 

Of  the  Mollushs,  the  most  abundant  in  individuals  are  the  Brachio- 
pods,  particularly  Terebratida  cubensis,  Pourt.  (Bulletin  Mus.  Comp. 
Zool.  No.  6),  of  which  over  1,200  specimens  were  collected,  and  Wald- 
heimia  jioridana,  nov.  sp.,  a  little  less  common.  The  Terebratulina 
Cailleti,  common  on  the  coast  of  Cuba,  was  found  very  rarely  on  the 
coast  of  Florida,  and  always  dead.  The  Gasteropods  are  more  numer- 
ous than  the  Acephala,  but,  as  well  as  the  latter,  are  represented  by 
small  species.  The  largest  ones  are  the  Voluta  junonia,  and  a  Trochns 
of  about  the  same  size.  As  the  Mollusks  of  the  collection  have  not 
yet  been  determined,  a  list  of  the  genera  must  suffice  for  the  present : 
Murex  (2  species),  Fusus,  Nassa,  Pedicidaria,  Cassis,  Dolium,  Pleu- 
rotoma,  Voluta,  Marginella,  Natica,  Vermetus,  Trochus,  Monodonta, 
Delphinnla,  Scissurella,  Fissurella,  Rimula,  Emargimdina,  Pileopsis, 
Dentalium,  Chiton,  Marsenia,  Eolis ;  —  Cucullea,  Pectunculus,  Nu- 
cula,  Leda,  Lucina,  Mactra,  Necera. 

The  only  ones  among  these  abundant  in  individuals  are  a  Pleuro- 
toma,  a  Marginella,  a  Vermetus,  a  Monodonta,  and  a  Cucullea. 

Bryozoa  are  also  frequent  in  individuals  ;  but  there  are  less  species 
apparently  than  on  the  coast  of  Cuba  in  similar  depths. 

The  Radiates  form  perhaps  the  most  interesting  part  of  the  collec- 
tion, being  represented  in  many  cases  by  new  or  little  known  genera. 
The  Echinoderms  have  not  yet  been  determined,  with  the  exception  of 
the  Holothurians,  of  which  only  three  species  are  found  ;  one  of  them, 
Ouvieria  opcrculata,  nov.  sp.,  is  tolerably  common;  the  others  are  a 
Thyonidium,  and  another  which  the  imperfection  of  the  specimen  has 
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not  allowed  us  to  recognize  with  confidence.  Of  Echinida  there  are 
five  or  six  species,  of  which  a  Cidaris  is  very  abundant,  and  an  Echinus 
rather  common.  Both  are  new  species,  and  the  immature  specimens 
found  on  the  coast  of  Cuba,  and  referred  to  Cidaris  annulosa  and  Trip- 
neustes  ventricosus,  in  the  Bull.  Mus.  Comp.  Zool.  No.  C,  belong  in 
reality  to  them.  The  genera  Echinocyamus,  Amphidetus,  and  a  new 
genus  near  Parasalenia,  are  also  represented.  The  Asteridce  are  also 
represented  by  several  new  forms  of  Ophidiaster,  Pteraster,  Asterias, 
and  Luidia,  and  among  the  Ophiurians  of  genera  near  Asteroschema, 
Asteroporpa,  and  Astrophyton.  The  Comatula  Hagenii,  Pourt.,  is  found 
in  great  abundance.  The  Gorgonians  and  Corals  will  be  described  at  the 
end  of  this  paper.  They  belong  to  the  following  genera:  Nephthya, 
Primnoa,  2  sp. ;  Gorgonia,  2  sp. ;  Acis,  Antipathes,  3  sp.  Ccenocya- 
thus,  Paracyathus,  T/iecocyatkus,  Rhizotrochus,  Lophohelia,  Allopora, 
Distichopora,  Errina,  Thecopsammia,  n.  gen.  2  sp. ;  Diaseris,  Haplo- 
phyllia,  n.  g.  Pliobothrus,  n.  g. 

It  will  be  remarked  that  among  the  Corals  the  families  of  Madrepo- 
ridae  -and  Astroeidoe  are  entirely  unrepresented,  whilst  the  greater  num- 
ber belong  to  the  families  of  Caryophyllidffi  and  Oculinida?,  as  defined 
by  Milne-Edwards,  or,  as  we  believe,  to  a  new  family  to  be  separated 
from  the  Oculinidoe,  and  called  Stylasteridre. 

The  Sponges  are  found  in  this  region  in  numerous  forms  ;  they  are 
in  general  very  abundantly  provided  with  siliceous  spieula,  so  much  so 
as  to  be  unpleasant  to  handle. 

The  third  and  last  region  is  characterized  by  the  great  Globigerina 
deposit.  No  trace  of  Vertebrates  is  found  here,  the  accidental  remains 
being  probably  soon  buried  in  the  soft  bottom.  But  other  branches  of 
the  animal  kingdom  are  still  represented  as  deep  as  517  fathoms,  be- 
yond which  limit  we  had  no  occasion  to  dredge.  The  Crustaceans  are 
confined  to  a  few  small  and  peculiar  forms  of  Pagurians  inhabiting  shells 
of  Dentalium  and  Pteropods.  Annelids  appear  to  be  comparatively 
abundant  and  varied.  Of  living  Mollusks  only  three  species  were  ob- 
tained,—  a  Phorus,  a  Dentalium,  and  a  Limopsis,  the  two  latter  moro 
numerously ;  and  of  dead  shells,  Pleurotoma,  Rimula,  and  Neiera, 
besides  several  kinds  of  Pteropods,  not  inhabitants  of  the  bottom.  The 
Radiates  comprise  a  few  small  Ophiurians ;  J>ourgueticrinus  Ilotessieri, 
D'Orb.  (which  will  bo  described  further  on)  ;  Primnoa,  Gorgonia, 
Chrysogorgia,  Acanthogorgia,  Isis,    Mopsea,    Caryophyllia,    Stephano~ 
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phyllia,  and  dead  fragments  of  some  of  the  Corals  of  the  preceding  re- 
gion.    Sertularians  and  Sponges  are  also  found  sparingly. 

A  few  general  remarks  on  the  deep-sea  Fauna  may  not  be  inappro- 
priate. First,  with  regard  to  dimensions :  almost  all  the  species  are  of 
small  size,  compared  with  the  allied  forms  of  the  littoral  and  shoal- 
water  regions  in  general ;  the  Voluta  junonia,  the  largest  shell  found, 
is  small  for  that  genus.  The  only  exception  is  an  Echinus,  which  is 
nearly  of  the  average  size,  and  an  Actinia.  The  prevailing  colors  are 
white,  pink,  —  sometimes  playing  into  orange,  —  and  a  pale  green. 
Blue  was  only  seen  in  a  small  incrusting  Sponge.  What  proportion  of 
light  reaches  a  certain  depth  we  shall  try  to  determine  during  our  next 
exploration.  It  is  certain,  however,  that  the  deep-sea  animals  have 
generally  well-developed  eyes,  larger  if  anything  than  those  of  their 
congeners  of  shallow  water. 

It  is  rather  a  matter  of  surprise  to  find  so  great  a  difference  between 
the  Fauna  of  similar  depths  on  the  coasts  of  Cuba  and  of  Florida,  sepa- 
rated as  they  are  by  a  strait  of  no  great  width,  and  bathed  by  the  same 
current.  The  few  dredgings  obtained  on  the  former  coast  do  not  al- 
low us  to  draw  conclusions  from  the  absence  of  Florida  species,  but 
they  give  still  more  weight  to  the  inverse.  Thus,  to  restrict  our  re- 
marks to  the  Corals,  —  more  carefully  studied  than  the  other  classes,  — 
of  ten  species  of  true  Corals  from  Cuba  described  in  the  preceding  num- 
ber of  this  Bulletin,  only  two  have  been  found  on  the  Florida  coast, 
and  they  only  in  very  rare  fragments.  Something  may  be  due  to  the 
gregariousness  of  Corals  in  certain  spots  and  their  rarity  in  others.  The 
dredge  may  come  up  full  of  a  certain  species  at  one  time,  and  it  may 
never  be  found  again,  even  in  close  proximity.  This  happened  to  us 
with  regard  to  Lophohelia  affinis,  n.  sp.  The  botanist  is  familiar  with 
6uch  instances  among  land  plants. 

We  hoped  to  give  in  this  paper  a  full  catalogue  of  the  species 
collected ;  but  as  time  is  insufficient,  it  is  thought  best  to  publish  the 
following  descriptions  as  far  as  completed,  and,  as  the  dredgings  are 
to  be  continued  throughout  the  straiis  of  Florida,  the  descriptions  of  the 
other  species  will  be  reserved  for  a  more  extended  final  work. 

I  take  this  opportunity  again  to  acknowledge  the  help  I  have  received 
from  Professor  Agassiz  in  the  way  of  advice  and  of  facilities  afforded 
to  me  in  the  Museum  of  Comparative  Zoology. 
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Description  of  Species. 

Waldheimia  floridana  Pourt. 

Shell  ventricose,  triangular,  smooth,  wider  than  long,  the  widest  part 
being  across  the  front ;  horn-color.  Both  valves  very  convex,  the  larger  one 
with  a  shallow  longitudinal  sinus  near  the  front.  Lateral  margin  of  larger 
valve  convex,  frontal  margin  angularly  sinuous,  and  deeply  indenting  the 
smaller  valve  in  the  middle.  Front  straight  and  flattened.  Beak  prom- 
inent and  compressed  laterally,  with  a  round  and  rather  large  foramen. 
Deltidium  small,  in  two  pieces.  Loop  very  long,  reaching  nearly  to  the 
frontal  margin  of  the  shell,  formed  of  very  thin  crura,  and  a  very  broad 
ribbon-shaped  reflexed  portion.  Septum  well  developed.  Lines  of  growth 
distinct.     Length  of  shell  -J  of  an  inch,  breadth  1  inch. 

Very  young  specimens  ^re  flatter,  rounder,  and  have  a  straight  margin ; 
they  could  scarcely  be  distinguished  from  the  young  of  Terebratula  cubensis, 
if  it  was  not  for  the  loop  and  septum  seen  by  transparency.  There  is  also 
some  variety  of  form  in  the  old ;  in  some  specimens  the  length  is  greater 
than  the  breadth,  and  there  is  considerable  diversity  in  the  sinuosity  of  the 
frontal  margin. 

This  species  is  quite  common  off  the  Florida  reef,  between  110  and  200 
fathoms,  on  rocky  bottom ;  it  is  always  associated  with  Terebratula  cubensis, 
the  latter  being  still  more  common  (in  the  proportion  of  about  three  to 
one),  and  making  its  first  appearance  in  100  fathoms. 

Cuvieria  operculata  Pourt. 

Body  oval,  flattened,  covered  with  finely  and  sparsely  granulated  scale?, 
very  compactly  imbricated,  but  overlapping  very  little  except  near  the 
mouth  and  anus.  A  double  row  of  suckers  surrounds  the  soil  abdominal 
disc,  those  of  the  outer  row  perforating  the  marginal  platrs  ;  sometimes 
two  or  three  suckers  indicate  a  tendency  towards  a  median  row  near  the 
anterior  end.  Ten  tentacles,  of  which  two  are  much  smaller  than  the  rest 
(Esophagial  ring  of  ten  pieces  shaped  like  the  letter  T.  The  aperture 
through  which  the  head  and  tentacles  are  retracted  is  closed  by  five  large 
triangular  plates,  alternating  with  and  covering  five  narrow,  tooth-shaped 
ones.  In  the  young  the  five  plates  form  a  very  regular  pentagonal  shield. 
In  the  old  they  close  less  accurately,  and  their  outside  edges  are  covered  by 
some  overlapping  body  plates.  The  anus  is  closed  in  the  same  wty,  but 
the  plates  are  much  less  regular  or  constant. 

Length  1^  inches  ;  breadth  |  of  an  inch.     Color  light  gray. 

Not  uncommon;  in  120  to  150  fathoms  off  Sand  Key. 
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Thyonidium  conchilegum  Pocrt. 

Body  very  flaccid.  Eighteen  to  twenty  tentacles  of  unequal  size,  very 
little  ramified,  short,  with  conical  papillae ;  they  are  quite  difficult  to  count, 
as  some  of  them  are  so  small  that  they  may  be  mistaken  for  lobes  of  the 
larger  ones.  Suckers  in  five  double  rows,  with  others  scattered  between. 
The  outer  layer  of  the  very  thin  skin  contains  a  large  number  of  calcareous 
bodies  of  the  usual  type ;  the  base  being  a  square  plate  with  more  or  less 
rounded  corners,  perforated  by  a  round  central  hole  surrounded  by  eight 
smaller  ones,  those  at  the  corners  being  smaller  than  those  corresponding 
to  the  sides  of  the  square.  From  this  plate  rise  four  cylindrical  processes, 
converging  towards  and  supporting  a  small  spiny  plate,  which  projects  on 
the  surface  of  the  skin  like  small  warts.  These  bodies  are  also  plentiful 
in  the  suckers  up  to  the  terminal  disc.  In  the  muscular  subcutaneous 
layer  there  are  patches  of  smaller  bodies  formed  of  agglomerations  of 
round  granules.  CEsophagial  ring  provided  with  retractor  muscles,  and 
composed  of  ten  pieces  alternately  in  the  shape  of  a  broad  letter  X  and  a 
thin  letter  T  loosely  connected.  Anus  unarmed.  Color  white,  hyaline. 
Length  2  or  3  inches. 

This  animal  covers  itself  with  shells  of  Pteropods,  particularly  those  pro- 
vided with  points,  one  of  which  seems  to  be  held  by  every  sucker  of  the 
body. 

It  is  probably  closely  allied  to  T.  pellucidum  of  the  northern  seas. 
Not  being  able  to  compare  specimens,  I  base  this  species  chiefly  on  the 
difference  of  the  number  of  perforations  in  the  calcareous  plates  of  the 
skin,  the  T.  pellucidum  having  four  large  holes  surrounded  by  twelve 
smaller  ones. 

Bourgueticrinus  Hotessieri  D'Orb. 

Several  specimens  of  a  living  Crinoid  were  obtained  by  dredging  in  237, 
248,  and  306  fathoms  off*  the  Samboes  and  off  Sand  Key,  in  a  bottom  of 
Glohigerime  and  other  deep-sea  Foraminiiera.  They  undoubtedly  belong 
to  the  genus  Bourgueticrinus,  as  defined  by  D'Orbigny.  I  refer  them  pro- 
visorily  to  the  species  named  above,  founded  on  some  small  fragments  of  the 
Stem  discovered  in  the  recent  breccia  of  Guadaloupe,  which  contained  the 
well-known  human  skeleton  now  in  the  British  Museum.  D'Orbigny  gives 
it  as  his  opinion  that  his  species  is  probably  still  living  in  the  West  Indian 
seas;  but  his  figures  are  insufficient  either  to  prove  or  disprove  the  identity 
of  our  species  with  his.  A  comparison  with  his  specimens  even  would  leave 
the  matter  in  doubt.  It  is  to  be  hoped  that  further  researches  in  the 
Guadaloupe  formation  will  bring  to  light  specimens  perfect  enough  to  set- 
tle the  question. 
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The  following  description  is  not  as  full  as  couM  be  wished,  as  the  speci- 
mens are  not  numerous  or  perfect  enough  to  warrant  a  complete  dissection. 

The  calicle  is  in  the  shape  of  a  regular  elongated  inverted  cone.  It  is 
composed  of  a  cycle  of  elongated  basal  (pelvic)  pieces,  followed  by  the 
much  shorter  first  radials  (costals)  alternating  with  them.  These  pieces 
are  all  so  intimately  connected  with  each  other  that  the  sutures  are  seen 
with  difficulty.  The  surface  is  perfectly  smooth.  The  fir>t  brachials 
are  flat  and  square,  and  connected  laterally  by  a  membrane.  The  arms 
generally  break  ofF  between  these  and  the  second  brachials,  and  the  first 
might  therefore  be  called  second  radials,  as  they  in  a  measure  contribute 
to  the  formation  of  the  calicle;  still,  as  they  are  movable  on  the  first  radials, 
and  similar  in  shape  to  the  next  two  joints,  it  is  more  natural  to  name 
them  as  we  have  done.  The  next  two  joints,  or  second  and  third  brachials, 
are  similar,  and  but  little  smaller  than  the  first.  The  arms  contract  suddenly 
at  the  fourth  brachial ;  they  are  five  in  number,  simple,  and  composed  of 
forty  joints,  every  pair  of  which  forms  a  syzygium.  The  pinnules  arise 
from  the  side  of  the  upper  joint  of  each  syzygium,  alternately  on  one  side 
and  on  the  other.  There  are  none,  however,  on  the  four  or  five  first 
syzygia.  The  inner  side  of  the  arm  is  channelled,  and  the  middle  of  the 
channel  is  protected  by  a  row  of  very  thin  alternate  scales. 

The  pinnules  are  composed  of  from  ten  to  fourteen  somewhat  imbricated 
plates,  of  which  the  first  two  are  narrower  than  the  subsequent  ones.  The 
inner  side  is  provided  with  a  row  of  rounded  alternate,  scales  similar  to 
those  on  the  inside  of  the  arms. 

The  stem  is  composed  of  a  variable  number  of  joints  ;  our  largest  speci- 
men having  fifty-nine  and  the  smallest  but  thirty.  The  generic  character  of 
having  the  joints  flattened  at  their  two  ends  in  planes  alternately  at  right 
angles  to  each  other  is  well  marked,  particularly  near  the  root ;  it  is  less 
apparent  near  the  calicle,  though  this  conformation  may  still  be  recognized 
to  within  half  a  dozen  articulations  of  it;  the  last  joints  are  sensibly  round. 
The  length  of  a  joint  is  on  the  average  about  three  times  its  diameter,  except 
the  four  or  five  joints  preceding  the  calicle,  which  are  much  shorter.  The 
joints  are  connected  by  a  ligament  passing  through  the  central  canal,  also 
by  two  strong  ligaments  lodged  in  parallel  oval  cavities  in  the  articulating 
surfaces,  and  finally  by  a  membrane  along  the  edge.  This  threefold  con- 
nection is  so  strong  that  by  applying  force  it  is  more  easy  to  break  through 
the  body  of  the  joint  than  to  disconnect  the  articulation. 

The  root  is  variable ;  sometimes  all  its  ramifications  start  from  a  single 
joint,  whilst  in  other  specimens  some  five  or  six  joints  send  out  roots 
from  their  upper  compressed  edges.  Each  root  promptly  subdivide>  into  a 
large  number  of  rootlets ;  the  whole  is  formed  of  articulated  joints,  which 
become  much  elongated  as  they  become  thinner. 

17 
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The  stem  and  the  outside  of  the  calicle  are  covered  with  a  rough  brown 
skin,  which,  under  the  microscope,  presents  the  appearance  of  a  rough,  corru- 
gated reticulation.  It  contains  thin  calcareous  plates  without  definite  shape, 
and  is  very  liable  to  fall  off.  No  muscular  fibres  could  be  detected  under  it. 
J.  Muller  denies  the  power  of  voluntary  motion  to  the  stem  of  Pentacrinus, 
on  account  of  the  total  absence  of  muscles.  In  Bourgueticrinus  the  stem 
has  indeed  no  great  flexibility,  but  the  complication  of  the  ligaments  of  the 
articulations,  and  the  hinge-like  arrangement  of  the  latter  in  two  alternate 
directions  would  seem  unnecessary  if  the  motion  is  to  consist  merely  in  a 
passive  swaying  to  and  fro  v/ith  the  oscillations  of  the  water. 

Two  specimens  have,  in  place  of  a  calicle,  a  small  conical  button,  com- 
posed of  two  or  three  joints.  I  am  not  prepared  to  say  whether  this  is  an 
undeveloped  form,  or  the  result  of  an  effort  to  reproduce  a  lost  head. 

The  length  of  the  largest  stem  obtained  is  5^  inches,  exclusive  of  root 
and  calicle.  The  smallest  and  most  complete  specimen  has  a  stem  measur- 
ing only  l£  inches.  This  specimen  has  three  small  sty  lifers  adhering  to 
the  outside  of  its  calicle.  Small  round  holes,  bored  probably  by  these 
parasitic  mollusks,  can  be  seen  also  on  the  calicles  of  some  of  the  other 
specimens. 

Nephthya  nigra  Pocrt. 

Corallum  rising  from  a  membraneous  expansion,  and  forming  several 
small  tufts  of  elongated,  costate  cells,  densely  grouped.  Every  part  filled 
with  spicules;  those  of  the  polyp-cells  being  long,  fusiform,  and  particu- 
larly numerous  in  the  costas  of  the  cells.  Every  corallum  bears  from  150  to 
200  polyps.  Height  1  inch ;  color  black.  Rather  common  off  Sand  Key, 
Florida,  from  120  to  152  fathoms. 

Primnoa  verticillaris  Ehrbg. 

I  refer  to  this  species  several  branches  eight  or  ten  inches  long,  obtained 
in  120  fathoms,  off  Sand  Key,  Florida.  Compared  with  specimens  from  the 
Azores,  in  the  Mus.  Comp.  Zoiil.,  some  slight  differences  in  the  length  of 
the  calicles  and  size  of  the  scales  were  noticed,  but  they  are  not  deemed 
sufficient  to  warrant  a  specific  separation. 

Primnoa  trilepis  Tourt. 

Branches  irregularly  and  sparsely  dichotomous,  subtlabellate.  Branchlets 
very  thin  and  flexible.  Calicles  in  verticils  of  four,  or  more  generally  five, 
formed  of  three  large  cylindrical  scales,  joined  angularly  to  each  other,  like 
the  elbows  of  a  stove-pipe.  Aperture  closed  by  eight  triangular  scales. 
The  distance  between  the  verticils  is  equal  to  or  a  little  less  than  the 
length  of  the  single  polyps.      The  coMienchyma  is  very  thin,  and  covered 
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with  irregular  imbricated  scales.  Axis  hard  and  brittle,  brown  in  the 
thicker  branches  and  yellow  in  the  younger.  By  its  simplified  scales,  this 
species  makes  an  approach  to  the  genus  Calyplrophora,  Gray. 

A  few  small  branches,  five  or  six  inches  long,  were  obtained  in  324 
fathoms  off  the  Florida  reef. 

Gorgonia  miniata  Val. 

A  small  dark  crimson  Gorgonian,  obtained  between  100  and  200  fathoms, 
may  perhaps  belong  to  this  species.  A  comparison  of  the  specimens  could 
alone  decide,  as  the  description  is  rather  scanty. 

My  specimens  are  3  or  4  inches  high,  subflabellate ;  branchlets  somewhat 
flattened  at  the  end.  Polyps  in  two  rows,  on  moderately  prominent  ver- 
ruca;, more  closely  set  than  in  G.  exserta.  Ccenenchyma  rather  thick,  with 
fusiform  spicules.  \ 

Gorgonia  exserta  Ellis  and  Solander. 

The  same  Gorgonia  which  was  obtained  in  the  preceding  year  on  the 
coast  of  Cuba,  and  referred  to  this  species,  was  also  brought  up  from  324 
fathoms  on  the  coast  of  Florida.  Having  no  specimens  for  comparison,  I  do 
not  feel  quite  sure  of  the  determination. 

Acanthogorgia  hirta  Pourt. 

Corallum  branching  irregularly,  subflabellate.  Stem  and  branches  of 
about  equal  thickness.  Branchlets  flattened  and  expanded  at  the  end. 
Ccenenchyma  covered  with  rough  fusiform  spicules,  the  upper  end  of  which 
is  free,  and  raised  in  tho  shape  of  small  spires.  Verruca?,  rather  distant  on 
the  stems,  more  numerous  towards  the  ends  of  the  branchlets,  irregularly 
alternate,  prominent,  lobed,  somewhat  spinous.  Polyps  large,  filled  with 
long  spicules,  arranged  in  a  regular  pattern,  being  horizontal  near  the 
base,  and  at  length  in  eight  vertical  rows,  not  as  long  as  in  most  other 
species.  Height  about  4  inches ;  color  gray.  Dredged  in  324  fathoms 
off  the  Florida  reef. 

This  species  differs  from  A.  aspera  Pourt  by  its  thicker  stem  and 
branches,  less  prominent,  though  thicker,  verruca?,  and  larger  polyps  with 
shorter  spines. 

Chrysogorgia  Desbonni  Duch.  and  Mich. 

The  specimens  obtained  by  me  in  324  fathoms  appear  to  be  more 
loosely  branched,  and  to  bear  more  numerous  polyps,  than  the  species  to 
which  I  provisorily  refer  them.  The  figure  given  by  the  above  authors  is 
too  deficient  in  details  for  a  conclusive  comparison. 
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The  coenenchyma  is  very  delicate,  filled  with  irregular  scales,  not  imbri- 
cated. The  sclerenchyma  is  rather  brittle,  smooth,  yellow,  of  metallic  ap- 
pearance, resembling  brass  wire.  The  polyps  are  alternate,  subpeduncu- 
late,  numerous,  though  not  contiguous,  covered  with  scales  like  those  of  the 
stem,  and  closed  by  eight  blunt  lancet-shaped  scales. 

Acis  solitaria  Pourt. 

Corallum  never  branching,  five  or  six  inches  long.  Coenenchyma  thick, 
covered  with  large,  elongated,  flat  spicules,  which  become  smaller  and  con- 
verging on  the  not  very  prominent  verrucae.  Polyps  in  two  rows,  rather 
closely  set;  a  few  scattering  ones  out  of  line.  No  longitudinal  furrow. 
Length  5  or  6  inches :  color  whitish. 

In  200  fathoms. 

Isis  flexibilis  Pourt. 

Irregularly  branching,  subflabellate ;  branches  very  long  and  slender ; 
calcareous  joints  cylindrical,  nearly  smooth,  or  with  a  few  faint  striae,  about 
four  times  as  long  as  the  corneous  ones  in  the  thicker  branches,  but  pro- 
portionally much  longer  in  the  branchlets.  Polyps  rather  thickly  set, 
generally  alternate,  short,  campanulate,  armed  with  short  spines.  The 
thickest  stems  about  -£s  of  an  inch  in  diameter,  the  branchlets  not  much 
thicker  than  horsehair;  the  main  stems  were  not  obtained.  Color  dark 
brown,  from  a  thin  coenenchyma  covering  the  younger  branches. 

In  a  few  instances  the  branches  appear  to  arise  from  the  corneous  joints. 

In  324  fathoms  off  the  Florida  reef. 

Mopsea  eburnea  Pourt. 

Arborescent,  slender,  dichotomous.  Calcareous  joints  long,  cylindrical, 
faintly  striated,  seldom  quite  straight,  not  swollen  at  the  ends.  Corneous 
joints  very  short.  (In  one  case  a  long  straggling  branch  entirely  corneous 
has  grown  from  a  calcareous  joint,  and  bears  four  polyps.)  Polyps  scat- 
tered, bright  orange,  generally  arising  from  the  calcareous  joints,  but  also, 
occasionally,  from  the  corneous  ones,  surrounded  by  a  spirally  twisted  bundle 
of  strong  spicules,  of  which  eight  longer  ones  project  around  the  tentacles. 
The  latter  arc  pinnate,  and  strengthened  in  their  whole  length  by  a  chain  of 
blunt  cylindrical  spicules.  The  color  of  the  whole  corallum,  with  the  excep- 
tion of  the  corneous  joints  and  the  polyps,  is  pure  white. 

A  fine  specimen,  4  inches  high,  was  obtained  in  517  fathoms  off  Som- 
brero Light,  Florida  !  —  The  diameter  of  the  thickest  part  is  ^  of  an  inch  ; 
the  root  was  not  brought  up. 
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Antipathes  tetrasticha  Pourt. 

Corallum  a  simple  stem,  pinnate ;  the  branchlets  alternate  and  double, 
i.  e.  two  branchlets  starting  from  the  same  spot  at  an  acute  angle,  thus 
forming  four  rows,  two  on  each  side  of  the  main  stem.  Towards  the  base 
one  of  the  branchlets  of  a  pair  is  frequently  abortive.  Sclerenchvma  black, 
nearly  smooth,  showing  short  spines  only  under  the  magnifier.  No  succes- 
sive swellings  on  the  branchlets  as  in  A.Jilix  Pourt.  Polyps  small.  Height 
of  the  corallum  3  or  4  inches. 

In  116  and  120  fathoms  off  Sand  Key  and  the  Samboes,  Florida. 

Antipathes  sp. 

Fragments  of  a  very  slender  species  were  obtained  off  Sand  Key  in  26 
fathoms,  but  not  sufficient  for  identification.  They  are  as  thin  as  horsehair, 
and  less,  with  short  blunt  cpines,  and  small  distant  polyps. 

Antipathes  sp. 

Irregularly  branching,  loosely  subfiabellate ;  sclepenchyma  black,  with 
very  short  and  scarce  spines.     Polyps  large,  as  in  A.  arborea,  Dana. 

Of  this  species,  fragments  were  dredged  up  in  195  and  324  fathoms,  pre- 
senting no  very  characteristic  features  in  its  mode  of  branching.  I  shall 
postpone  its  identification  until  an  opportunity  offers  of  comparing  it  with 
specimens  of  some  of  the  other  described  species  from  the  West  Indies. 

Caryophyllia  cornuformis  Pourt. 

Corallum  simple,  conical,  always  regularly  curved,  distinctly  but 
faintly  costate.  Calicle  circular,  rather  shallow.  Septa  very  little  exsert, 
thin,  and  somewhat  wavy;  in  six  systems  of  four  cycles.  Pali  opposite  the 
secondary  septa  only,  sometimes  twisted.  Columella  of  one  or  two  twisted 
processes.  Height  \  of  an  inch;  diameter  of  ealiele  -£  of  an  inch. 
Dredged  in  237  and  248  fathoms  off  Sand  Key  and  the  Samboes,  Florida, 
on  a  bottom  consisting  of  Foraminifera. 

This  species  resembles  a  Ceratotrochus  more  than  a  Caryophyllia,  but  the 
single  row  of  pali  separates  it  from  the  latter  genus. 

All  the  specimens  obtained  have  the  base  broken  and  apparently  decayed, 
even  when  living,  so  that  they  are  probably  free  when  adult.  One  of  them, 
still  alive,  was  attached  to  the  shell  of  a  Xenophorus  by  the  convex  part  of 
its  wall. 

Coenocyathus  vermiformis  Pourt. 

Corallum  very  elongated,  cylindrical.  Costa1  indicated  only  by  lines  of 
very  flat  tubercles.  Calicle  circular,  shallow.  Septa  rather  thick,  tkwuose, 
not  exsert  in  six  systems  of  three  cycles.  Pali  thick,  tlexuose,  in  front  of 
the  secondary  septa.    Frequently  one  of  the  systems  remains  incomplete,  and 
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there  are  then  only  five  pali.  Columella  of  a  single  twisted  lamellar  process. 
The  older  parts  of  the  corallum  are  nearly  filled  up  by  the  thickening  of  the 
septa,  but  the  process  is  never  carried  out  to  a  total  obliteration  of  the 
chambers,  which  can  be  traced  in  the  shape  of  slender  canals  to  the  very 
base.     Height  1  to  l£  inches  ;  diameter  ^  to  TV  of  an  inch. 

This  small  coral  is  easily  mistaken  for  a  tube  of  an  annelid ;  it  is  placed 
in  the  genus  Ccenocya  thus,  although  I  have  no  decided  proof  of  its  prop- 
agation by  budding ;  in  only  one  case  have  I  found  two  corallites  rising 
from  a  common  base. 

Dredged  in  150  to  180  fathoms  off*  Sombrero  and  Bahia  Honda,  Florida. 

Paracyathus  confertus  Pourt. 

Corallum  turbinate,  pedicellate.  Costae  distinct  to  the  base,  not  promi- 
nent, granulated.  Calicle  oblong,  concave.  Septa  crowded,  thin,  entire, 
slightly  exsert,  in  five  cycles,  but  with  considerable  irregularity  in  some  of 
the  systems.  Pali  numerous,  difficult  to  distinguish  from  the  papillae  of  the 
columella. 

Jt  resembles  P.  De  Filippil,  Duch.  and  Mich.,  but  has  a  more  contracted 
base  and  a  more  elongated  calicle. 

Rather  rare  in  50  to  100  fathoms  off  the  Florida  reef. 

Thecocyathus  cylindraceus  Pofrt. 

Corallum  attached  by  a  broad  base,  short,  cylindrical.  Costa?  generally 
visible  through  the  epitheca  which  reaches  to  the  border  of  the  circular 
calicle.  Fossa  shallow.  Septa  entire,  slightly  sinuous,  granulated,  not 
exsert,  forming  six  systems  of  four  cycles  ;  one  of  the  systems  often  incom- 
plete. Pali  thick,  with  sinuous  surfaces,  fronting  all  the  septa  but  those  of 
the  fourth  and  fifth  order ;  those  of  the  second  order  largest.  Columella 
thick ;  formed  of  seven  or  eight  papillose  processes.  Height  £  to  £  of  an 
inch,  diameter  about  §  of  an  inch. 

Not  rare  between  100  and  200  fathoms  off  the  Florida  reef. 

Rhizotrochus  fragilis  Pourt. 

Corallum  simple,  pedicellate,  straight  or  slightly  curved,  regularly  conical. 
( lalicle  sulu'Hiptieal,  deep.  Six  complete  systems  of  septa,  four  cycles.  Septa 
very  thin,  not  exsert,  finely  granulated;  those  of  the  first  and  second  order 
meeting  in  the  centre,  and  united  for  about  half  their  height.  Costa?  not 
prominent.  From  the  costre  of  the  second  order  rudimentary  hollow  roots 
arise  in  pairs  at  about  one  third  or  one  half  the  height  of  the  corallum,  and 
descend  along  the  pedicle  to  its  foot;  they  are  never  detached.  The  wall 
and  the  septa  are  very  thin  and  fragile.  Height  1  inch  ;  greater  diameter  , 
f ,  smaller  £  of  an  inch. 
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The  color  of  the  polyps  is  generally  greenish,  sometimes  pale  brick  red* 
Dredged  in  considerable  number  from  'Ji  to  324  fathoms  off  the  Florida 

reef;  most  abundant  about  120  fathoms.    It  is  frequently  found  growing  on 

a  living  Cucullaea,  much  smaller  than  its  parasite. 

Oculina  disticha  Poukt. 

Mode  of  branching  unknown.  Branchlets  slender,  with  alternate  calicles, 
distant  about  one  diameter  from  each  other.  Costa?  giving  a  plicated  ap- 
pearance to  the  border  of  the  slightly  prominent  and  moderately  deep 
calicles.  General  surface  faintly  striated.  Septa  of  the  first  and  second 
order  well  developed,  those  of  the  third  rudimentary,  all  finely  granulated 
and  dentate.  Pali  fronting  the  septa  of  the  first  and  second  order.  Colu- 
mella formed  by  one  or  two  papilla?. 

A  few  dead  branchlets  only  were  obtained  in  43  fathoms  off  the  Ameri- 
can shoal,  Florida.  They  bear  a  general  resemblance  to  the  fossil  Diplo- 
helia  raristella,  but  the  presence  of  pali  prevents  the  generic  association 
of  these  corals. 

Diplohelia  profunda  Pourt.    (Bull.  Mus.  Comp.  Zool.  No.  6.) 

A  few  small  pieces  of  this  coral  were  obtained  in  324  fathoms  off  Bahia 
Honda,  Florida.  They  are  in  rather  a  decayed  condition,  like  nearly  all 
the  specimens  of  this  species  that  I  have  ever  seen. 

Lophohelia  affinis  Pourt. 

Corallum  branching  irregularly,  sometimes  coalescing ;  the  polyps  bud- 
ding in  alternate  series  from  the  border  of  the  calicle.  Surface  smooth,  or 
very  finely  granulated.  Calicles  very  deep.  Septa  smooth,  out  ire,  exsrrt. 
Systems  unequal.  No  columella.  Color  white  ;  polyps  flesh-colored,  with 
about  twelve  dub-shaped  tentacles,  hiding  the  mouth  when  contracted. 
Dredged  in  some  quantity  in  195  fathoms  oil'  Cofiin's  Patches,  Florida,  but 
no  trace  of  it  was  found  in  the  numerous  other  dredgings  in  the  vicinity. 

I  am  unable  at  present  to  distinguish  this  coral  from  Lophohelia  prolift  r<i 
Edw.  &  Haime  (Madrep&ra  prolifera  Pallas),  except  that  the  latter  lias 
the  calicles  a  little  less  expanded,  as  figured  by  Ellis.  It  is  rather  singular 
that  the  largest  coral  of  northern  Europe  has  never  been  figured  since 
Esper,  whose  representation  is  much  interior  to  Ellis's. 

Stylaster  erubescens  Pourt. 

Branching  densely,  ilabellate,  not  coalescing;  younger  branchlets  slen- 
der, with  rather  dense  alternate  calicles;  older  branches  much  thickened 
with  calicles  in  irregular  rows  on  one  surface,  interspersed  with  ampuUss. 
Coenenchyma  smooth.  Calicles  slightly  prominent,  about  ^U  of  an  inch  in 
diameter,  deep.    Septa  nine  to  twelve,  most  commonly  eleven,  equal,  shaped 
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like  folds  of  the  wall,  joined  with  each  other  at  a  little  distance  below  the 
edge  of  the  calicle,  and  thus  forming  pitlike  interseptal  chambers.  Each  one 
of  these  chambers  encloses  a  small  secondary  septum  in  the  shape  of  a  dense 
vertical  fringe  of  small  points  resembling  hairs,  which,  when  seen  foreshort- 
ened from  above,  appears  like  a  small  columella.*  Columella  deep  sunk 
rounded,  and  hirsute.  Color  white,  with  a  delicate  pink  blush  when  fresh. 
Dimensions,  4  to  6  inches  in  length  and  breadth  of  flabellum.  Rather 
common  between  120  and  324  fathoms  off  the  Florida  reef. 

Some  of  the  branches  are  thickened  and  hollow,  with  openings  near  the 
end  ;  and  the  cavities  are  inhabited  by  annelids,  as  has  also  been  noticed  by 
Professor  Verrill,  in  Allopora  californica.  In  our  specimens  the  tube  seems 
to  be  entirely  formed  by  the  coral,  the  annelid  contributing  nothing  himself. 

Allopora  miniata  Pourt. 

Corallum  branching,  flabellate,  the  main  trunk  rather  massive  and  flat- 
tened. Surface  finely  and  sharply  granular.  Branchlets  thick  and  obtuse. 
Calicles  irregularly  but  densely  distributed  on  one  surface  of  the  branches, 
Becoming  obsolete  on  the  main  trunk.  Small  ampulla?  abundant  between 
the  calicles  on  the  younger  branches.  Calicles  slightly  prominent  about 
half  a  line  in  diameter,  fossa  deep,  columella  spherical,  deeply  immersed, 
hirsute.  Septa  from  seven  to  ten,  generally  eight,  formed  as  in  Stylaster 
erubescens,  but  the  enclosed  secondary  septa  are  much  larger  and  distinct, 
giving  the  appearance  of  a  calicle  surrounded  by  a  number  of  smaller  ones, 
all  pr<~    ded  with  columella).     .  ;e  of  the  calicle  and  of  the  folds  is 

crowi        with  small  sharp  points. 

The  t  to  have  grown  in  a  horizontal  trailing  manner,  as  the 

lower  surface  o    on  snows  signs  of  contact  with  foreign  bodies. 

Color  brick  red  ;  length,  5  or  6  inches ;  breadth,  3  or  4  inches.  Dredged 
in  depths  from  100  to  32-4  fathoms  off  the  Florida  reef,  not  as  frequently  as 
Stylaster  erubescens. 

This  species  is  the  most  massive  of  our  deep-sea  corals ;  it  undoubtedly 
belongs  to  the  genus  Allopora  as  defined  by  Milne-Edwards  &  Ilaime,  if 

*  This  arrangement  is  particularly  apparent  in  Allopora  mmiata  next  described,  where 
it  was  first  noticed.  It  is  very  distinct  also  in  Stt/hister  complanatus  Pourt.  I  have  seen 
it  also  in  St.  nOMVC,  Kdw.  &  Ilaime,  elegans,  Vorrill.  tenuis.  Verrill,  and  Allojx>ra  cali- 
fornica, Verrill  (very  distinct);  lmt  I  failed  to  see  the  small  septum  in  Allopora  bella, 
Dana,  where  it  is  probably  more  deeply  seated,  as  is  the.  small  columella.  The  character 
of  closed  interseptal  chambers,  containing  or  not  small  secondary  (or  tertian-?)  septa, 
being  so  general,  I  see  no  necessity  for  separating  the  genua  Cyclopora,  Yen-ill,  from  the 
true  Stylattt  n.  This  character,  furthermore,  unites  still  more  closely  the  genera  Stylaster 
and  Distichopora;  in  Errino,  also,  the  pores  mistaken  by  Gray  for  calicles  are  probably 
only  interseptal  chambers,  soon  separated  from  the  calicle  by  the  irregular  growth  of 
the  coenenchvina. 
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we  leave  out  from  their  generic  characters  the  absence  of  ampulla;.  The 
two  genera  Stylaster  and  Allopora  arc,  however,  very  closely  allied,  and  in 
very  young  specimens  the  difference  in  the  mode  of  germination  is  hardly  to 
be  distinguished. 

Distichopora  foliacea  Pourt. 

Corallum  branching,  flabellate,  much  compressed,  finely  striated  and 
granulated.  The  calicles  in  a  somewhat  irregular  row  a  little  on  one  side 
of  the  edge,  which  is  sharp  and  finely  serrated.  One  of  the  rows  of  lateral 
pores  on  the  summits  of  the  denticulations,  the  other  not  well  defined,  rep- 
resented by  scattered  tuberculated  pores.  The  plane  towards  which  the 
calicles  are  situated  is  thickly  studded  with  ampullae,  each  of  which  has  a 
small  lateral  opening.  They  are  less  numerous  on  the  other  surface.  Co- 
lumella deep-seated,  but  long,  hirsute,  in  the  shape  of  a  pointed  club.  Color 
orange  pink.  Height  about  2  inches ;  breadth  of  the  branches  about  \ 
of  an  inch  ;  thickness  ^  of  an  inch. 

This  species  differs  from  D.  sulcata  Pourt.,  from  the  coast  of  Cuba,  by 
its  smaller  calicles  not  placed  in  a  furrow,  irregular  lateral  pores,  and 
serrated  edge. 

Dredged  rather  frequently  between  100  and  200  fathoms  off  the  Florida 
reef. 

Errina  cochleata  Pourt. 

Of  the  two  species  of  Errina  fou  'te  abundantly  on  the  coast  of 

Cuba,  only  this  one  is  found  on  the  i  *urida  side,  and  that  is  exceedingly 
rare,  only  one  6mall  specimen  having  been  obtained  ;»  *!,83  fathoms  off 
Sombrero  Light-house.  t, 

Balanophyllia  floridana  Pourt. 

Corallum  elongated,  conical,  straight,  pedicellate.  No  epitheca;  wall 
porous,  costate  to  the  foot.  Calicle  rather  deep,  elliptical.  Septa  entire, 
slightly  exsert,  finely  granulated,  in  six  unequal  systems  of  four  cycles,  with 
rudiments  of  the  fifth  in  some  of  the  systems.  The  septa  of  the  fourth 
cycle,  bent  and  united  in  front  of  the  tertiaries,  and  protracted  as  one  sep- 
tum to  the  columella,  which  is  flattened  and  papillose. 

The  polyps  are  red ;  the  mouth  very  oblong ;  height  about  1  inch  ;  longer 
diameter  £,  shorter  $  of  an  inch. 

Dredged  in  abundance  off  Sand  Key,  Florida,  in  26  fathoms.  I  refer 
also  to  this  species  some  dead  and  worn  specimens  obtained  off  the  coast  of 
Cuba  in  270  fathoms* 

*  A  Dmdrophyllia  «aa  also  obtained  in  the  same  dredging  off  the  coast  of  Cuba,  but 
too  much  worn  to  be  identified  or  described. 
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Genus  Thecopsammia  Pourt. 

Corallum  simple,  attached,  without  costae,  covered  with  a  complete  epi- 
theca.  This  genus  is  intermediate  between  Balanophyllia  and  Heterop- 
sammia  ;  like  the  latter,  it  is  destitute  of  costae,  but  it  has  an  epitheca  like 
some  of  the  Balanophyllia,  but  still  more  developed. 

Thecopsammia  tintinnabulum  Pourt. 

Corallum  subcylindrical,  or  almost  hemispherical,  with  turbinate  base  and 
small,  abruptly  constricted  peduncle.  Wall  thick,  very  porous  and  vermicu- 
lated.  Epitheca  well  developed,  seldom  rising  quite  to  the  border  of  the 
calicle,  its  tissue  penetrating  the  mural  pores  and  solidifying  the  wall.  Cali- 
cle  slightly  elliptical,  moderately  deep.  Septa  in  six  unequal  systems  and 
four  cycles,  entire,  thin,  not  exsert,  covered  with  fine  granulations;  those 
of  the  fourth  and  fifth  order  scarcely  bent  towards  those  of  the  third,  and 
not  connected  with  the  latter  or  with  each  other.  The  septa  of  the  first 
and  second  order  connected  with  the  columella.  The  two  opposite  systems 
on  the  longer  sides  of  the  calicle  always  incomplete  in  one  of  their  halves ; 
and  one  or  two  of  the  other  systems  also  sometimes  incomplete  in  the  same 
manner.  The  columella  is  papillose  and  porous,  sometimes  sublamellose,  and 
forms  three  indistinct  masses  in  the  adult,  of  which  the  middle  one  is  largest. 

Height  ■£  of  an  inch  to  an  inch ;  longer  diameter  of  calicle  about  \  an 
inch,  shorter  about  0.44.  Common  between  100  and  300  fathoms  off  the 
Florida  reef. 

The  mouth  of  the  polyps  is  elongated,  and  surrounded  by  not  very 
numerous  conical  tentacles  ;  the  color,  when  living,  is  a  handsome  pinkish 
orange. 

Thecopsammia  socialis  Pourt. 

Corallum  turbinate,  rather  long  conical,  with  a  thick,  not  constricted, 
peduncle  frequently  attached  to  each  other.  Wall  and  epitheca  as  in  the 
preceding  species.  Calicle  elliptical,  fossa  moderately  deep.  Septa  entire, 
smooth,  crowded,  not  exsert ;  thick,  near  the  wall.  Five  cycles  of  septa 
in  six  unequal  systems.  The  septa  of  the  fourth  cycle  bent  towards  each 
other,  and  meeting  in  front  of  those  of  the  third,  in  the  deeper  part  of  the 
calicle  (only  visible  in  a  horizontal  section).  The  septa  of  the  sixth  and 
seventh  order  appear  only  in  a  few  of  the  systems  in  old  specimens ;  they 
become  larger  than  those  of  the  preceding  cycle ;  the  tertiaries  generally 
remain  the  smallest  of  all.  The  columella  is  papillose  and  porous,  though 
more  compact  than  in  the  preceding  species,  and  nearly  always  forms  three 
distinct  masses,  of  which  the  middle  one  is  largest. 

Found  in  the  same  depths  as  the  other,  but  more  common  towards  Som- 
brero than  near  Sand  Key. 
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Stephanophyllia  folliculus  Pourt. 

Coralluni  free,  without  mark  of  adherence,  purse-shaped,  or  broader  at 
the  base  than  at  the  calicle.  Costaj  broad,  granulated,  nearly  meeting  at 
the  apex,  the  primary  ones  continuous,  the  tertiaries  uniting  with  the 
secondaries.  Intercostal  furrows  narrow.  Calicle  circular  or  subhexagonal, 
slightly  concave.  Septa  in  six  complete  systems  of  three  cycles,  covered 
with  large  papilla;,  not  exsert.  The  primaries  and  secondaries  meet  in  the 
centre  with  each  other,  and  with  an  indistinct  columella ;  the  tertiaries  con- 
nect with  the  secondaries  at  about  half  the  length  of  the  radius. 

Height  0.12,  diameter  of  calicle  0.10,  diameter  of  base  0.11  of  an  inch. 
Dredged  in  237  fathoms  off  the  Florida  reef. 

I  refer  this  coral,  of  which  I  have  but  one  specimen,  to  the  genus  Ste- 
phanophyllia  with  some  doubt.  It  has  most  of  the  characters  of  the  genus, 
except  the  discoid  shape.     It  is,  most  likely,  a  very  young  specimen. 

Diaseris  pusilla  Pourt. 

Corallum  subelliptical,  very  fragile.  Wall  flat  or  slightly  concave,  imper- 
forate, very  thin,  finely  costate.  Costaj  thin,  alternatively  large  and  small, 
finely  dentate.  The  base  shows  the  traces  of  lobes  joined  together,  often 
very  imperfectly.  Septa  strongly  dentate,  laciniate,  and  perforate,  marked 
with  strong  ridges  and  furrows,  connected  with  each  other  by  synapticula 
near  the  base.  Six  unequal  systems  and  five  cycles  of  septa,  one  or  two  of  the 
systems  generally  incomplete.  The  primary  septa  more  lobed  and  much 
higher  than  the  others ;  those  of  the  lower  cycles  tending  to  unite  with 
those  of  cycles  preceding  them.  Fossa  well  marked,  oblong.  Columella 
rudimentary,  in  the  shape  of  a  narrow  ridge.  Mouth  of  the  polyp  in  the 
shape  of  a  long  slit.     Color  dark  brown.     Diameter  ^  an  inch. 

Numerous  fragments  of  the  living  coral  were  obtained,  but  it  is  so  fragile 
that  only  one  was  brought  up  entire.  Found  in  119  to  143  fathoms  off 
Sand  Key. 

I  suspect  from  some  of  the  fragments  the  existence  of  a  second  species, 
with  more  equal,  not  lobed  septa,  and  less  distinctly  costate  base,  but  there 
is  not  enough  of  it  for  a  good  description. 

The  singular  Coral  next  to  be  described  strikes  one  at  first  sight  by  its 
resemblance  to  some  of  the  members  of  the  group  of  the  Rugosa  of  Milne- 
Edwards  &  Haime.  A  closer  examination  tends  to  confirm  that  view, 
much  as  it  seems  improbable  to  find  a  Living  representative  of  a  group  so 
long  extinct.  In  no  other  division  of  the  corals  is  the  septal  apparatus 
subdivided  into  systems  that  are  multiples  of  four  ;  but  such  is  the  ease  in 
our  specimen,  though  a  little  obscured  by  accidental  causes.  Another, 
though  perhaps  less  important,  character  is  the  smoothness  of  the  septa, 
which   present   neither   perforations,   nor   synapticula,   nor   granulations 
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Tabulae,  however,  there  are  none,  the  interseptal  chambers  being  open  from 
top  to  bottom.  Among  the  Rugosa  this  character  is  only  found  in  the 
family  of  Cyathaxonidae,  to  or  near  which,  therefore,  our  coral  must  find 
its  place.  From  the  genus  Cyathaxonia  it  differs  in  being  attached  by  a 
broad  base,  and  also  by  the  absence  of  a  septal  fossula.  The  following 
genus  is  proposed  for  its  reception  :  — 

Genus  Haplophyllia  Pourt. 

Corallum  simple,  fixed  by  a  broad  base,  covered  with  a  thick  epitheca ; 
columella  styliform,  strong,  (sometimes  double  ?)  very  thick  at  the  base. 
Interseptal  chambers  deep,  uninterrupted  by  tabulae  or  dissepiments. 

Haplophyllia  paradoxa  Pourt. 

Corallum  subcylindrical,  short,  fixed  by  a  broad  base ;  epitheca  thick, 
wrinkled,  reaching  higher  than  the  calicle,  and  forming  around  the  latter 
several  concentric  circles,  as  if  representing  the  separated  borders  of  several 
superposed  layers.  Calicle  circular,  fossa  deep.  Septa  smooth,  without 
granulations  or  perforations,  not  reaching  the  border  of  the  calicle ;  like  all 
the  internal  parts  of  the  calicle,  their  surface  is  like  enamel.  Columella 
formed  of  two  smooth  conical  processes,  very  thick  at  the  base  and  tending 
to  fill  up  the  chambers.  Eight  septa  larger,  and  connected  with  the  colu- 
mella, alternating  with  smaller  ones,  which  touch  the  columella  at  a  much 
lower  level.  A  further  cycle  is  indicated  by  small  ridges  of  the  wall  sur- 
face, in  some  of  the  chambers.  No  distinction  can  be  made  between  pri- 
mary and  secondary  septa  among  the  eight  larger  ones,  as  they  all  appear 
equal.  This  arrangement  seems  to  be  the  norm.  In  the  specimen  before 
us,  the  only  one  unfortunately,  there  are  disturbances  in  two  of  the  sys- 
tems or  half-systems  (systems  if  we  call  the  eight  larger  septa  primaries, 
half-systems  if  we  suppose  them  equivalent  to  primaries  and  secondaries). 
In  one  case  two  of  the  larger  septa  are  joined  by  a  horizontal  plate  at 
the  top,  thus  excluding  the  intervening  chamber  from  the  calicle.  This 
structure  is  probably  abnormal,  and  the  result  of  an  effort  to  exclude  a  par- 
asite or  other  foreign  matter.  A  small  supernumerary  septum  has  grown 
out  in  the  next  chamber.  Nearly  on  the  opposite  side  of  the  calicle,  one  of 
the  secondary  septa  (counting  eight  as  primaries)  has  grown  to  the  size 
of  a  primary  one,  and  the  adjacent  tertiary  to  the  size  of  a  secondary,  thus 
disturbing  the  symmetry. 

Height  about  ^  an  inch  ;  diameter  of  calicle  the  same. 

This  coral  was  living  when  obtained  ;  the  polyp  was  of  a  greenish 
color,  but  was  not  otherwise  examined  when  froth.  After  having  been  in 
alcohol;  it  could  be  lifted  out  entire  from  the  calicle,  presenting  an  exact 
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cast  of  the  chambers.  The  mouth  is  surrounded  by  a  circle  of  about  16 
rather  long  tentacles,  bluntly  tuberculated  at  the  tip.  Outside  the  circle 
of  tentacles  extends  a  membranous  disc  with  radiating  and  concentric 
folds. 

This  unique  specimen  was  dredged  in  324  fathoms  off  the  Florida  reef 

Genus  Pliobothxus  Toubt. 

Tissue  more  compact  than  in  Millepora ;  larger  pores  scarcer,  smooth, 
without  any  rudiments  of  septa ;  smaller  pores  tubulated ;  ccenenchyma 
with  still  finer  linear  pores.  Form  generally  branching  regularly.  Differs 
from  Heliopora  by  its  tissue  not  being  prismatic.  I  refer  to  this  genus  two 
species  described  by  me  as  Heliopora  lubulata  and  carinata  (Bulletin  Mus. 
Comp.  Zool.  No.  6),  and  a  third  species. 

Pliobothrus  symmetricus  Pourt. 

Corallum  ramose,  rising  from  an  incrusting  base  and  a  short  trunk, 
branching  into  a  regular  semicircular  flabellum.  Branches  not  much 
divided,  cylindrical,  and  a  little  flattened  and  expanded  at  the  tip,  which 
is  blunt  and  rounded.  The  tendency  in  branching  is  towards  considerable 
symmetry  between  the  two  halves  of  the  flabellum.  Three  kinds  of  pores  ; 
very  small,  linear,  over  the  whole  coenenchyma;  larger  tubulated,  with  very 
minute  aperture  when  unbroken,  and  larger  round  or  oval  ones  scattered 
irregularly.  Internal  structure  somewhat  like  Millepora,  but  much  coarser. 
Larger  pores  interrupted  by  few  but  massive  tabulae,  but  communicating 
laterally  with  other  canals. 

This  species  is  much  larger  and  more  branched  than  Heliopora  tubulata, 
and  has  shorter  tubes  to  the  pores. 

Color  gray ;  height  1^  inches;  spread  about  three  inches;  diameter  of 
branches  0.63  of  an  inch.  Not  rare  between  100  and  200  fathoms  off  the 
Florida  reef. 

Cambridge,  Mass.,  December  8,  1868. 


I  deeply  regret  the  absence  of  Count  Pourtales  from  Cambridge  at 
this  moment,  even  though  his  return  to  the  field  of  observations  which 
has  already  yielded  him  such  a  rich  harvest  cannot  fail  to  benefit 
science  in  the  highest  degree.  My  regret  arises  chiefly  from  the  fact 
that  he%is  thus  prevented  from  reaching  some  conclusions  which  belong 
to  him  by  right.     But  the  very  day  he  started  on  his  third  journey  of 
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exploration  in  the  Gulf  Stream,  leaving  with  me  the  manuscript  of  this 
paper  for  publication,  the  memoir  of  Sars  on  the  Rhizocrinus  of  the 
Lofoten  reached  me  also,  and  I  at  once  recognized  the  identity  of  the 
Bourgueticrinus  Hotessieri,  described  above,  with  Sars's  Rhizocrinus 
lofotensis,  —  as  far  as  such  relations  can  be  predicated  without  a  direct 
comparison  of  the  specimens.  The  identity  of  animals  found  at  great 
depths  in  the  Gulf  of  Mexico  and  on  the  coast  of  Norway  would  show 
how  extensive  the  influence  of  the  great  Atlantic  current  is  in  modifying 
the  geographical  distribution  of  organized  beings.  The  close  resem- 
blance of  these  Crinoids  will  no  doubt  lead  to  a  renewed  comparison 
of  the  Lophohelia  affinis  Pourt.  and  Lophohelia  prolifera  Milne-Edw. 
&  Haime  (Madrepora  prolifera  Pallas).  It  is  now  highly  prob- 
able that  Pourtales's  species  is  identical  with  that  long  known  from 
the  northernmost  coasts  of  Europe,  and  to  which  it  has  very  likely 
been  transported  by  the  Gulf  Stream ;  and  I  doubt  not  that  the  iden- 
tity of  other  species  from  Florida,  in  which  a  close  resemblance  to 
northern  species  has  already  been  noticed,  will  also  prove  identical,  as 
soon  as  an  opportunity  is  afforded  for  direct  comparisons.  Thus  hap- 
pily blended  with  the  investigation  of  the  Gulf  Stream,  the  study  of 
the  geographical  distribution  of  animals  at  great  depths  cannot  fail  to 
make  rapid  progress,  now  that — thanks  to  the  comprehensive  views  of 
the  Superintendent  of  the  Coast  Survey  —  it  will  no  longer  be  left  to 
chance  discoveries,  but  form  a  part  of  the  systematic  work  of  the  Sur- 
vey. In  this  connection  it  becomes  highly  important  to  explore  the 
ocean  floor  in  the  vicinity  of  the  Bermudas,  as  those  islands  form,  as  it 
were,  a  half-way  station  between  Florida  and  Norway.  On  the  other 
hand,  the  discovery  of  a  coral,  Haplophyllia,  allied  to  the  extinct  type  of 
the  Cyathaxonidae,  foreshadows  unexpected  revelations,  as  soon  as  the 
animal  population  of  the  abysses  of  the  ocean  shall  be  extensively  ex- 
plored, instead  of  being  obtained  from  a  few  localities  only. 

I  may  add  that  the  Museum  will  supply  other  institutions  with  speci- 
mens of  all  the  species  described  above  of  which  duplicates  were  col- 
lected. 

LOUIS   AGASSIZ. 

Cambridge,  December  10,  1868. 
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No.  8.  —  Catalogue  of  the  Mammals  of  Massachusetts  :  with  a 
Critical  llevision  of  the  Species.     By  J.  A.  Allen. 

The  original  design  of  the  present  catalogue  was  simply  to  contribute 
a  few  data  concerning  the  distribution  of  the  Mammals  of  New  England  ; 
but  in  order  to  explain  certain  views  entertained  by  the  writer  in  respect 
to  the  character  of  a  number  of  currently  received  species,  many  critical 
notes  were  gradually  incorporated,  until  finally  it  was  thought  best  to  ex- 
tend the  paper  so  as  also  to  embrace  a  systematic  revision  of  the  species. 
The  catalogue  is   based   mainly  on  observations  made  by  myself  at 
Springfield.     In  its  faunal  characteristics  this  locality  does  not  differ 
much  from  those  parts  of  the  State  lying  east  of  the  Connecticut  River 
generally.     A  few  species  which  occur  only  in  the  western  mountainous 
portions  have  been  included  on  data  afforded  chiefly  by  the  official  re- 
port on  the  Mammals  of  the  State  by  the  late  Dr.  Ebenezer  Emmons, 
but  in  part  as  the  result  of  observations  and  inquiries  of  my  own  re- 
cently made  in  that  section.     Respecting  the  marine  species,  I  have 
,  consulted  Captain  N.    E.  Atwood,  of  Provincetown,  a  gentleman  well 
known  as  a  reliable  observer,  and  whose  forty  years'  experience  along 
our  coast  has  rendered  him  very  familiar  with  our  larger  marine  Ver- 
tebrata.     I  have  thus  been  able  to  add  not  a  little  to  our  knowledge  of 
some  of  those  species  least  known,  and  the  most  difficult  to  observe,  of 
all  our  Mammalia.     The  great  obligation  I  am  under  for  his  kind  co- 
operation is  fully  evident  from  the  valuable  notes  he  has  famished  on 
the  Cetaceans.    I  am  also  greatly  indebted  to  Professor  E.  D.  Cope,  of 
Philadelphia,  to  whom  I  transmitted  the  notes  of  Captain  Atwood,  for 
kindly  identifying  the  species. 

Less  attention  seems  to  have  been  paid  by  our  naturalists  to  the 
Mammals  of  the  State  than  to  the  Birds,  or  several  of  the  other  cla>- 
of  our  animals.     This  may  be  owing  to  the  greater  ditlieulty  of  observ- 
ing and  procuring    the   former,  arising  from   either  their  scarcity  or 
reclusive  habits. 

The  first  general  scientific  notice  of  Massachusetts  Mammalia  seems 
to  have  been  a  simply  nominal  catalogue  by  Dr.  Edward  Hitchcock, 
published  in  his   Report  on   the   Geology,  Mineralogy,   Botany,  and 
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Zoology  of  the  State  (pp.  526,  527),  in  1833.  Forty-five  species  are 
there  given,  including  the  two  Seals  and  three  Cetaceans.  To  a  few  only 
are  notes  added  respecting  their  relative  abundance.  Dr.  Emmons's 
first  Report,  under  the  Act  of  the  Legislature  of  1837  for  a  Natural 
History  Survey  of  the  State,  was  published  in  1838.  In  1840  a  second 
and  final  Report*  was  presented,  containing  the  substance  of  the  first, 
and  considerably  increased  by  additions.  These  Reports  contain  de- 
scriptions of  all  the  land  Mammalia  then  known  to  inhabit  the  State, 
with  interesting  notes  on  their  habits  and  distribution,  but  nothing  on 
the  marine.  The  whole  number  of  species  given  is  forty-four,  two  of 
which  {Arvicola  hirsuta=.A.  riparius,  and  A.  albo-mfcscens^  A. 
riparius,  albino)  were  erroneously  described  as  new.  Eliminating  three 
that  have  since  been  reduced  to  synonymes  (Condylura  macroura, 
Sciurus  niger,  Arvicola  albo-rufescens)  leaves  forty-one  as  the  number 
of  valid  species  embraced  in  this  report.  The  animal  now  known  as 
Hesperomys  leucopus  Baird  was  described  as  Arvicola  Emmonsii  De 
Kay.  On  the  whole,  however,  the  work  is  remarkable  for  its  accu- 
racy, and,  compared  with  those  of  most  recent  writers,  for  the  small 
number  of  merely  nominal  species  it  contains. 

The  only  other  special  treatise  on  our  Mammals  is  an  article  by  Mr. 
E.  A.  Samuels,  in  the  Ninth  Annual  Report  of  the  State  Board  of 
Agriculture,!  in  which  thirty-nine  species  are  described,  excluding  two 
merely  nominal  (a  Blurina  and  Arvicola  rufidorsum),  mainly  from 
Massachusetts  specimens  in  the  State  Cabinet  of  Natural  History  ; 
it  also  contains  notes  on  their  habits,  and  several  woodcuts  of  the 
animals.  Though  not  assuming  to  give  all  the  species  of  the  State, 
Mr.  Samuels  includes  five  or  six  described  since  the  publication  of 
Dr.  Emmons's  Report,  but  omits  several  of  that  author  that  are 
not  uncommon  in  certain  sections  of  the  State,  as  well  as  all  the 
marine  species.  In  Audubon  and  Bachman's  "Viviparous  Quadru- 
peds of  North  America"  (three  volumes,  8vo,  184G-1853)  are 
numerous  references  to  Massachusetts  Mammals,  specimens  of  which 
were  frequently  furnished  these  authors  by  our  well-known  ornithol- 
ogist, Dr.  T.  M.  Brewer,  of  Boston.  But  since  the  publication  of 
Dr.  Emmoiio's    Report,  no  one,  excepting   perhaps    Dr.   Brewer  and 

*  Report  on    the    Quadrupeds    of  Massachusetts.     By   F.bexf.zek   E.MMOXS,  M  D. 
1S40.    Svo.    pp.  86.    This  is  the  edition  cited  in  the  following  pages, 
f  Agr.  of  Mass.,  1861,  pp.  137  -  191. 
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Mr.    Samuels,   lias   done    more   to    increase    our  knowledge    of  tl 
history  than  Mr.  J.  W.  P.  Jenks,  of  Middleboro'.     From  this  local- 
ity Mr.  Jenka    has   sent   large  collections   of  the   smaller  specif-   to 
the  Smithsonian  Institution,  which  have  been  carefully  worked  u]>  by 
Professor  S.   F.   Baird  in  his  invaluable  Report  on  the  Mammalia 
North  America,*  and  by  Dr.  II.  Allen   in  his  recent  excellent  Mono- 
graph of  the  North  American  Bats.f     In  the  Journal  and  Proceedings 
of  the  Boston  Society  of  Natural  History,  among  the  very  few  not; 
of  our  Mammals,  is  an  important  paper  by  the  Rev.  John  Bachman  on 
the  Mole  Shrews  (genus  Scalops),\  in  which  a  new  species  (S.  Brew 
is  described  from  specimens  from  this  State  contributed  by  Dr.  Brewer. 
In  Professor  Baird's  Report  on  North  American  Mammals  two  species 
of  Arvicola  (A.  Breweri  and  A.  rujidorsuin)  are  also  described  as  new, 
solely  from  specimens  from  Massachusetts  ;  the  first  was  collected  by 
Dr.  Brewer  on  Muskeget  Island.     (On   these  see  remarks   beyond.) 
In  February,   18G3,   Professor  A.   E.  Verrill  mentions,   in   a  valuable 
contribution  on  the  Shrews  of  New  England, §  the  first  known  occur- 
rence of  a  Neosorex  {ISf.  palustris)  in  this  State. 

The  more  important  publications  on  the  Mammals  of  adjoining  States, 
which  in  this  connection  demand  a  passing  notice,  are  the  Rev.  J.  II. 
Linsley's  "  Catalogue  of  the  Mammalia  of  Connecticut, "||  Dr.  J.  E.  De 
Kay's  well-known  Report  on  the  Mammals  of  New  York,  and  Pro 
sor  Zadoc  Thompson's  notes  on  those  of  Vermont.^"  Mr.  Lin-lev's  li-t 
numbers  seventy-one  species,  embracing  the  marine  and  domesticated,  and 
nine  that  are  merely  nominal.  Removing  the  latter,  the  eight  domes- 
tic, and  two  ("  Arvicola  floridanw  Ord  "  and  "  Phoca  <jra  iihindica  t 
Mull.")  of  doubtful  reference,  leaves  fifty-two  as  the  number  of  valid 
indigenous  and  naturalized  species  (the  latter  being  the  three  species  of 
Mus),  ten  of  which  are  marine  and  the  remaining  forty  terrestrial. 
Two  bats  (Vespertilio  subu.latua  Say  and  Scotophilia  noctivagoms=:  I'. 
noctivagans  Cooper)  and  one  shrew  (Sorer  phttyrhinus)  are  given  in 

*  Pacific  Railroad  Reports  ofExpl.  and  Surv.,  VIII,  1867. 

t  Monograph  of  the  Bats  of  North  America,    By  II.  Allkn,  If.  D.    Smithsonian 
Miscellaneous  Collections,  Juno,  1864. 

\   PrOO.,  Vol.  I,  p.  40,  1S41;  Journ.,  Vol.  IV,  p.  46,  1848. 

§  Proc.  Bost.  Soc.  N.  II.,  Vol.  IX,  164. 

||  Am.  Journ.  of  Science  and  Arts,  XLIII(Oct.  1842),  pp.  846-854. 

T[  History  of  Vermont,  Natural,  Civil,  and    Statistical,   etc.     By  ZADOC  1 
Svo.     Burlington,  1S42,  and  Appendix,  1S03. 
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addition  to  the  land  animals  described  in  Professor  Emmons's  Massa- 
chusetts report,  while  two  of  Emmons's  Cervidce  and  the  Wolverine  are 
very  properly  omitted. 

Dr.  De  Kay's  Report,  which  appeared  but  a  few  months  later  than 
Linsley's  Catalogue,  gives  seventy-eight  species  as  either  actual  or 
former  inhabitants  of  the  State  of  New  York,  including,  in  addition  to 
the  domestic  and  marine  species  of  Linsley's  list,  five  fossil  species. 
No  new  ones  are  added,  though  several  are  described  as  such,  and 
several  previously  well  known  are  separated  from  their  supposed  dis- 
tinct European  allies  and  receive  new  names.  Two  species  given  by 
Linsley  for  Connecticut  (*'  Arvicola  Jloridanus  Ord "  and  "  Phoca 
grcenlandica  ?  Mull.")  are  rightly  omitted,  and  others,  including  the 
Opossum  (Didelphys  virginiana),  added.  This  is  a  southern  species 
which  has  not  yet,  so  far  as  I  can  learn,  been  detected  east  of  the  Hud- 
son. Deducting  the  nominal  species  and  those  of  doubtful  reference, 
nine  in  number,  and  the  eight  domestic  and  five  fossil,  leaves  fifty-six 
as  the  number  of  living  valid  ones,  forty-six  being  land  and  ten  marine. 
This  is  an  excess  of  four  only,  —  two  bats  and  two  very  small 
species  of  shrew,  —  excluding  the  marine  and  the  extra-limital  Didel- 
phys virginiana,  over  the  number  given  by  Dr.  Emmons  for  Massa- 
chusetts. 

Professor  Thompson's  Natural  History  of  Vermont,  published  at 
about  the  same  time,  contains  forty-three  valid  species,  with  descrip- 
tions of  them  drawn  up  mainly  from  Vermont  specimens,  and  short 
general  accounts  of  their  habits.  It  embraces  but  one  or  two  species 
not  given  in  Dr.  Emmons's  report,  one  of  which  is  the  common  Seal 
(Phoca  vitulina).  A  single  specimen  of  this  is  reported  to  have  been 
captured  on  the  ice  in  Lake  Champlain,  and  in  the  Appendix,  pub- 
lished in  1853,  another  similar  instance  is  recorded. 

The  present  catalogue  embraces  sixty-five  species,  giving  for  the  first 
time  a  probably  nearly  complete  list  of  the  marine,  the  Seals  and 
Cetaceans.  The  latter  are  now  supposed  to  number  eighteen  species. 
Four  land  species  (Scotophilia  georgicoius,  Sccdops  Brcwcri,  Xeosorcx 
palustris,  and  Arvicola  pinetorum)  are  also  added,  that  are  not  men- 
tioned by  either  Dr.  Emmons  or  Mr.  Samuels,  or  by  either  of  the  extra- 
limital  authors  mentioned  above. 

In  Massachusetts,  as  far  as  Mammals  and  Birds  are  concerned,  por- 
tions of  two  Fauna  are  represented} —  the  Canadian  and  the  AlleghaniaD  ; 
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the  former  occupying  a  large  part  of  Berkshire  and  most  of  the  western 

half  of  Franklin,  Hampshire,  and  Hampden  Counties,  or  those  port- 
of  the  State  having  an  elevation  of  and  above  fifteen  hundred  I 
above  the  sea  ;  the  latter  the  remaining  and  by  far  the  larger  portion.* 

The  recent  or  historic  changes  that  have  occurred  in  the  Mammalian 
Fauna  of  the  State  consist  mainly  in  the  decrease  in  numbers  of  the 
larger  species,  amounting  to  a  complete  extirpation  of  a  few  of  the 
large  Carnivora  and  Cervidne  (Felt's  concolor,  Mustela  PennanHi, 
Cervus  canadensis,  Alee  malchis,  Tarandus  rangifer),  and  the  great 
reduction,  almost  to  extinction,  of  several  others  (Lynx  canadensis, 
Lynx  rufus,  Canis  lupus,  Ursus  arctos,  Cervus  virginianus).  None  of 
these  species  are  now  anywhere  common,  though  there  is  good  reason 
to  believe  that  several  of  them  were  once  so,  while  a  few  are  known 
to  have  been  of  very  frequent  occurrence.  The  smaller  species,  in- 
cluding most  of  the  rodents,  the  bats,  moles,  and  shrew-,  seem  to  be 
fully  as  numerous  as  they  ever  were,  while  it  is  not  improbable  that 
a  few,  especially  the  Arvicolce  and  other  field  mice,  and  perhaps  the 
woodchuck  (Arctomys  monax),  are  even  increasing  in  numbers.  The 
three  species  of  exotic  or  eastern  origin  are  the  now  almost  cosmo- 
politan Mus  decumanus,  M.  rattus,  and  M.  musculus,  which  long  since 
became  annoying  pests,  and  constitute  the  only  additions  to  our  feral 
Mammalia  that  have  become  fully  naturalized. 

Several  of  the  species  of  this  list  are  considered  to  be  identical  with 
species  of  the  Old  World,  although  most  late  writers  have  separated  as 
specifically  distinct  all  but  one  of  our  New  England  Mammals  —  the 
Gulo  luscus  —  from  their  Old  World  relatives.  Only  two  or  three 
species  of  land  Mammalia  are  now  generally  considered  as  common  to 
any  portions  of  both  the  Eastern  and  Western  hemispheres.!      Several 

*  The  Canadian  fauna,  as  represented  in  Massachusetts,  may  bo  characterized  by  the 
present  or  former  occurrence  anions;  Mammalia  of  the  following  species:    ' 
ntinlii,  M.  martes,  Gulo  lu»CU$,  Alee  malchis,  Tarmnlus  r<ui;;i/ti\  C,  reus  C  M  Kfautt,  Arri- 

cola  Gapperi,  and  Erethizon  donatut.    The  Alleghaniao  may  be  distinguished  by  the 

absence  of  the  preceding  and  the  presence  of  \'ul/><.$  virgimamu{  i  aquaticu*,  & 

Brewcri,  Sciuras  chiercus,  Arvicold  pinctorum,  and   1a pus  sylcalicus,  which  do  not  occur 
in  the  Canadian  fauna. 

t  The  same  is  also  true  of  the  land  birds,  while  a  largo  proportion  of  those  marine 
species  that  are  probably  really  common  to  both  sides  o(  the  Atlantic  arc  regard    1  as 
tinct.     It  should  be  observed,  however,  that  the  separations  in  both  classes  have  \><?cn 
made  mainly  by  the  same  persons.     On  the  other  hand,  the  highest  authorities  in  ei 
mology  admit  many  species  to  be  common  throughout  the  northern  hemisphere,  par- 
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other?,  particularly  of  the  genera  Arvlcola  and  Blarina,  currently  re- 
ceived as  valid,  are  here  treated  as  merely  nominal.  "While  our  reasons 
therefor  are  given  somewhat  fully  in  their  proper  connection,  a  few 
general  remarks  in  further  explanation  seem  called  for  here. 

In  the  present  greatly  increased  state  of  our  knowledge  of  American 
mammals,  not  a  few  characters  once  very  naturally  considered  of  great 
importance  in  a  specific  diagnosis  are  to  be  regarded  as  far  from  de- 
cisive, they  now  being  known  to  be  dependent  either  upon  age,  season, 
or  locality,  or  to  be  mere  individual  variations.  A  difference  in  size, 
for  instance,  is  at  present  well  known  in  mammal?,  as  well  as  in  birds, 
to  almost  universally  accompany  differences  in  the  latitude  and  elevation 
of  their  respective  habitats,  the  southern  representatives  of  species  widely 
diffused  being  very  appreciably  smaller  than  the  northern.  The  differ- 
ence between  the  extremes  amounts  not  unfrequently  to  nearly  one 
sixth,  and  occasionally  even  to  one  fifth,  of  the  average  size,  so  that, 
considered  apart  from  the  connecting  stages  afforded  by  representatives 
from  the  intervening  districts,  they  might  well  be  regarded  as  belonging 
to  distinct  species.  It  is  also  now  well  known  that  mammals  vary 
geographically  in  respect  to  color,  though  not  yet  fully  to  what  extent, 
and  also  in  the  character  of  the  pelage.  These  latter  facts  have  been 
long  recognized  practically  m  respect  to  the  fur-bearing  species,  but  it 
appears  equally  true  of  most  of  the  others.  Experienced  trappers  and 
fur-dealers  readily  distinguish  the  Mink  and  Sable  skins  of  the  north 
from  those  of  the  south,  by  the  comparatively  greater  fineness,  density, 
and  length  of  the  fur  of  the  northern  animal  ;*  similar  differences  are 
equally  evident  in  the  pelage  of  the  Wolves,  Foxes,  Lynxes,  and  Hare-. 
Tin's  difference  is  similar  to  that  observable  between  winter  and  summer 
specimens  from  the  same  locality,  the  northern  corresponding  in  the 
character  of  the  pelage  to  the  winter  and  the  southern  to  the  summer 
ones.     The  resemblance  is  perhaps  still  more  striking  in  regard  to  the 

ticularly  among  the  Hymenoptera,  Neuroptera,  and  Coleoptera,  and  not  a  few  are 
regarded  aa  primitively  almost  cosmopolitan.  The  same  is  true  in  regard  to  plants, 
quite  a  large  proportion  of  the  species  of  the  northern  North  American  flora  being  con- 
sidered identical  with  European  and  Asiatic.  Hence  wo  naturally  Inquire,  Is  there 
really  this  discrepancy  in  the  distribution  of  species  in  the  different  classes  of  organized 
beings,  or  is  it  only  apparent  through  the  biased  opinions  of  one  or  the  other  of  these 
school-  of  observers  ? 

*  In  the  ease  of  the  Minks,  those  of  the  prairies  are  distinguished  as  readily  from  those 
inhabiting  the  adjoining  wooded  districts,  the  former  having  coarser  and  browner  fur, 
the  difference  being  sufficient  to  materially  affect  their  price  in  the  market. 
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clothing  of  the  feet,  ipeciea  with  the  solos  thickly  furred  in  winter  often 

haying  them   sparsely  so  in  summer,  northern   individuals  differing  in 
like   manner    from   southern.      The  variation   in    this   re-pert   in 
with   the  distance  in  latitude  between   the  localities  whence  the  .speci- 
mens compared  are  taken. 

Besides  these  geographical  or  climatic  variations,  we  have  found  by 
a  careful  comparison  of  scores  of  specimens  of  the  same  species,  collected 
at  the  same  locality,  that  there  is  a  much  greater  range  of  variation 
between  individuals  of  the  same  species  —  the  variation  extending  to 
every  part  —  than  is  commonly  conceded  ;  and  also  that  differences  de- 
pending upon  season,*  as  in  the  color,  thickness,  length,  and  general  tex- 
ture of  the  pelage,  and  others  depending  upon  age*  and  sex,  instead  of 
being  always  recognized  by  authors  as  such,  have  not  unfrequently  been 
taken  to  indicate  a  constant  specific  diversity.  From  this  cause  there 
has  arisen,  in  numerous  instances,  an  undue  increase  of  so-called  species. 
Specimens  have  too  often  been  described  instead  of  species.  It  is  not 
surprising  that  these  mistakes  should  have  happened  in  the  earlier  days 
of  our  science,  when  the  material  for  study  was  scanty  and  diagnoses 
were  commonly  drawn  up  from  stuffed  skins,  the  authors  being  in  total 
ignorance  of  the  appearance  of  the  animal  in  life  ;  when  the  extent  of 
individual  variation  had  not  been  especially  investigated,  and  it  was  un- 
known that  in  animals  possessing  a  wide  distribution  there  were  marked 
variations   accompanying  wide  differences  in  locality.     But  even  now 

*  In  spring,  as  is  generally  well  known,  mammals  shed  the  long,  thick  coat  worn  in 
winter;  this  is  replace. 1  by  a  much  shorter,  thinner,  less  soft,  and  generally  differently 
colored  pelage.  In  this  there  is  a  gradual  change  throughout  the  summer,  and  late  in 
fall  it  becomes  either  entirely  replaced  or  effectually  concealed  by  the  growth  of  the 
long  winter  coat.  The  winter  differs  from  the  summer  pelage  not  only  in  being  longer 
and  thicker,  but  generally  in  the  different  character  of  tbe  hair  composing  it,  and  in  the 
fulness  of  the  soft  under  fur,  as  well  as  more  or  less  in  color.  Tbe  shortness  oC  the  sum- 
mer coat  renders  the  ears  of  such  animals  as  have  these  members  very  short,  AS  tbe 
different  species  of  Arvicoln,  Sorex,  Sciui-us,  &C,  much  more  conspieuoas  at  that  see 
than  in  winter,  when  in  some  of  them  they  are  nearly  concealed.  In  young  animal-, 
too,  the  first  pelage  differs  much  from  the  succeeding,  being  shorter,  darker,  and  gen- 
erally more  or  less  crisp.  The  general  health  of  the  animal,  as  no  one  need  be  told  who 
has  attentively  observed  domestic  animals,  has  a  marked  effect  upon  the  oharaol 
the  coat,  and  on  tbe  time  it  is  changed,  as  doe*  also  scantiness  or  abundance  o(  food. 

As  previously  stated  in  the  text,  species  with  the  soles  of  the  feet  furred  have  them 
less  densely  so  in  summer  than  in  winter.  It  is  perhaps  needless  to  advert  to  the  faet  of 
the  existence  of  a  temporary  set  of  teeth  in  young  animals,  which  gradually  give  place 
to  a  permanent  one  differing  from  the  first  in  number  and  character. 
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but  few  maramalogists  have  come  to  recognize  these  variations  as  man- 
ifestations of  general  laws,  and  we  are  consequently  scarcely  surprised 
at  the  glaring  inconsistencies  into  which  even  our  best  authorities  are 
frequently  betrayed,  they  at  times  assigning  to  these  several  variations 
their  true  character,  and  again,  in  apparently  equally  clear  cases,  con- 
sidering them  as  indications  of  specific  diversity.  It  thus  happens  that 
species  are  still  not  unfrequently  based  solely  on  differences  that  are  but 
individual  peculiarities,  from  these  differences  being  first  detected  in  com- 
paring specimens  from  widely  separated  districts,  whereas  they  are  not 
different  from  variations  presented  by  occasional  specimens  of  the  same 
species  at  any  given  locality.  Oftener  still,  perhaps,  species  are  founded 
on  slight  geographical  variations,  either  solely  or  in  connection  with  ex- 
ceptional individual  peculiarities,  or  on  differences  depending  upon  age. 
A  remarkable  instance  of  this  latter  kind  seems  to  have  occurred  in 
our  Sorecidce,  and  especially  in  Blarina,  where  no  less  than  eight  at 
present  currently  received  species  are  apparently  based  on  one.  Imper- 
fectly understood  sexual  variations,  associated  with  other  differences,  in 
some  cases  render  the  complication  still  greater.  This  occurs  in  the 
MustelidcB,  where  the  female  is  found  to  be  very  much  smaller  than  the 
male  in  almost  or  quite  all  species  when  the  sexual  differences  are  well 
known.  In  the  weasels  the  large  amount  of  this  difference  seems  to 
have  thus  far  generally  escaped  notice,  especially  by  American  writers. 
As  wide  a  range  of  variation,  aside  from  the  sexual,  obtains  in  these  as 
in  their  near  allies,  the  mink  and  the  marten.  In  this  group,  differ- 
ences in  size  and  in  the  relative  length  of  the  tail  as  compared  with  the 
body  —  the  latter  an  extremely  variable  element  —  have  been  taken 
as  important  specific  distinctions,  and  on  these  grounds  alone  some  five 
species  (so  called)  appear  to  have  been  based  on  two. 

In  respect  to  the  differences  that  have  been  claimed  to  separate  spe- 
cifically the  Old  and  the  New  World  representatives  of  those  species 
in  this  paper  considered  identical,  only  those  of  very  slight  importance 
have  as  yet  been  adduced  ;  they  are  only  such  as  might  be  anticipated 
to  occur  when,  as  has  repeatedly  happened,  the  comparisons  have  been 
made  between  only  a  few  specimens  known  to  have  been  collected  at 
localities  widely  differing  in  latitude,  and  hence  in  climatic  condition.-. 
and  at  different  seasons  of  the  year.  More  frequently,  however,  the 
exact  origin  and  history  of  the  specimens  compared  appears  to  have 
been  wholly  unknown.     In  no  case  are  the  differences  greater,  but 
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generally  less,  than  those  presented  by  specimens  from  different  local- 
ities on  the  same  continent,  where  the  specie-  is  admitted  to  be  the 
same  ;  sometimes  not  greater  than  is  seen  at  the  same  locality.  From 
similar  unsatisfactory  comparisons,  and  undoubtedly  in  part  from  theories 
of  distribution,  representatives  from  distant  points  in  the  United  States 
of  species  ranging  from  the  Atlantic  to  the  Pacific  have  been  described 
as  distinct  species.  Not  till  large  series  of  specimens  from  hundreds  of 
localities  have  been  carefully  compared  can  all  these  disputed  points  be 
properly  settled,  through  the  tolerably  exact  determination  of  the  in- 
fluence of  "  locality  on  the  individual " ;  and  we  believe  that  no  work 
more  important  than  this  can  at  present  be  done. 

In  this  connection  I  can  hardly  avoid  a  word  or  two  in  reference  to 
the  spirit  which  evidently  incites  many  zoologists  in  their  researches. 
I  refer,  of  course,  to  that  eagerness  for  describing  u  new  species "  so 
patent  in  all  their  publications,  —  an  influence  highly  derogatory  to  the 
advancement  of  scientific  knowledge.  It  tends  to  divert  attention  from 
such  a  critical  study  of  those  species  living  in  the  naturalist's  immediate 
vicinity  as  will  alone  acquaint  him  with  the  amount  of  variation  a 
species  may  be  expected  to  present.*  Only  by  such  a  preparation  can 
one  be  prepared  to  estimate  properly  the  character  and  value  of  differ- 
ences presented  by  specimens  from  remote  districts,  of  which  only  a 
limited  number  of  prepared  examples  can  be  examined.  Almost  all 
writers  on  the  different  classes  of  Vertebrata  have  fallen  in  a  greater  or 
less  degree  into  the  fault  of  describing  species  as  new  from  either  im- 
proper or  insufficient  material,  or  of  founding  them  on  characters  that  a 
critical  study  of  numerous  fresh  specimens  of  a  few  well-known  species 
would  have  shown  were  of  very  slight,  and  often  of  even  no  value  as 
specific  distinctions.  The  inquiry  with  many  naturalists  respecting 
doubtful  specimens  seems  rarely  to  be  whether  they  may  not  be  re- 
ferred to  some  already  known  species,  and  the  points  of  resemblance  to 
their  nearest  known  ally  accordingly  carefully  weighed  against  the  differ- 
ences, but  rather  are  not  they  sufficiently  different  to  warrant  a  descrip- 
tion of  them  as  new  species.     This  greediness  for  species  nova  renders  it 

*  In  respect  to  Birds,  I  have  already  culled  attention  (Memoirs  Bos.  Soc.  Nat.  Hist , 
Vol.  I,  p.  512)  to  the  importance  of  collecting  and  comparing  a  very  large  Dumber  of 
specimens  from  the  same  locality,  to  learn  the  extent  of  the  variation  a  speeies  may 
present  at  the  same  point;  it  is  no  less  essential  in  Mammals,  where  seasonal  variations 
and  those  depending  upon  age  are  not  always  so  evident. 
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difficult  to  eradicate  from  our  systems  those  even  but  doubtfully  admitted 
when  once  they  have  been  proposed  by  authors  high  in  authority, 
such  species  being  ultimately  accepted  without  having  ever  been  scien- 
tifically established.  Authors  afflicted  with  this  mania  rarely  reject  any 
species  of  their  contemporaries,  but  they  virtually  indorse  the  doubt- 
ful ones  by  adding  others  of  their  own  based  on  similar  characters.  The 
great  proportion  of  merely  nominal  species  hence  annually  added  to 
our  lists  is  a  detriment  to  science  deeply  to  be  regretted. 

Perhaps  the  strictures  contained  in  this  article  will  by  some  be 
deemed  too  severe ;  they  are  nevertheless  made,  not  only  reluctantly 
and  in  all  cases  without  the  slightest  personal  feelings,  but  from  a  con- 
viction of  their  necessity,  and  with  the  sole  object  of  advancing  the 
truth.     Gladly  would  I  have  left  to  others  the  unpleasant  task. 

While  much  of  the  material  forming  the  basis  of  this  list  has  been, 
as  previously  stated,  that  of  my  own  collecting  at  Springfield,  I  am 
deeply  indebted  to  the  Museum  of  Comparative  Zoology  for  additional 
data,  and  especially  for  a  large  amount  of  invaluable  material  for  the 
revision  of  the  species.*  It  has  also  afforded  me  the  opportunity  of  com- 
paring American  with  European  specimens  of  the  species  of  Mustelidce 
and  CanidcB,  and  of  examining  specimens  of  most  of  the  Mammals  of 
North  America.  The  very  complete  collection  of  Massachusetts  mam- 
mals in  the  Springfield  Museum  of  Natural  History,  mainly  collected 
and  prepared  by  Mr.  C.  W.  Bennett,  embracing  as  it  does  several 
unique  specimens,  has  likewise  been  freely  consulted,  and  with  much 
profit.  I  have  already  referred  to  my  indebtedness  to  Captain  N.  E. 
Atwood,  of  Provincetown,  for  notes  on  the  Cetacea,  and  to  Piofessor  E. 
D.  Cope  for  the  identification  of  the  species  of  this  group. 

The  names  used  in  Dr.  Emmons's  Report  are  generally  added  as 
synonymes  when  different  from  those  now  adopted.  A  tabular  compar- 
ison of  the  species  given  by  Dr.  Emmons  from  this  State,  by  Dr.  De 
Kay  from  New  York,  and  by  Mr.  J.  P.  Linsley  from  Connecticut  is 
made  with  those  of  the  present  list,  in  order  to  indicate  their  synonymy. 
In  genera]  only  racfl  synonymes  are  given,  always  from  original  exami- 
nation, as  are  necessary  to  render  clear  the  views  of  the  writer  on  the 

*  Probably  no  other  Natural  History  Museum  in  the  world  affords  facilities  for  the 
investigation  of  the  individual  variation  of  Bpeoies  equal  to  those  presented  by  the  Im- 
mense collections  of  New  England,  and  especially  Massachusetts,  Vertebrata  contained  in 

this  Institution,  brought  together  by  the  Director  in  great  part  for  this  especial  purpose. 
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points   in   question.     The  thorough  and   exhaustive   manner  in  whi 
this  part  of  the  Bubject  has  already  been  treated  by  Professor  Baird 
and  Dr.  Allen  has  rendered  anything  further  than  this  unnecessary. 

FELIDJE. 

1.  Lynx  canadensis  Rap.    Canada  Lynx.    Bare,  and  generally 

occurring  only  in  the  more  thinly  settled  and  mountainous  parts  of  the 
Slate.  A  very  large  one  was  killed  in  November,  1866,  in  the  town 
of  Ware.  Reports  of  their  capture  in  the  towns  of  western  Hampden, 
Hampshire,  and  Franklin  Counties,  as  well  as  in  Berkshire,  are  not 
very  infrequent. 

2.  Lynx  rufiis  Rap.  Bay  Lynx.  Apparently  rather  more  com- 
mon than  the  preceding  species,  but,  like  this,  it  is  generally  confined 
to  the  more  wooded  and  mountainous  districts.  One  was  taken  at 
Ipswich  a  short  time  since,  and  they  seem  to  occur  at  intervals  in  all 
sections  of  the  State. 

The  Fdis  concolor  Linn.  (Panther)  has  probably  been  for  some  time 
extinct  in  Massachusetts,  though  undoubtedly  once  occurring  here. 
There  is  a  stuffed  specimen  in  Springfield  said  to  have  been  killed  a 
year  or  two  since  in  the  Adirondack  Mountains  of  New  York.  A  few 
months  since  the  writer  saw  another  that  was  captured  on  Pine  II ill,  in 
Weathersfield,  Vermont,  January  31,  18G7.  This  specimen  is  said  to 
have  measured  seven  feet  from  the  tip  of  the  nose  to  the  tip  of  the  tail, 
to  have  stood  two  feet  nine  inches  high,  and  to  have  weighed  one  hun- 
dred  twenty-two  and  a  half  pounds  It  had  lived  for  .-otne  time  pre- 
viously on  Ascutncy  Mountain,  a  few  miles  from  where  it  was  captured. 
Very  good  photographs  of  this  rare  animal,  taken  from  this  specimen 
before  it  was  skinned,  can  be  obtained  of  Mr.  J.  D.  Powers,  of  Spring- 
field, Vermont. 

Professor  Thompson  states,  in  his  Natural  History  of  Vermont  (p. 
37),  that  for  some  time  after  the  settlement  of  that  State  had  com- 
menced the  Panther  was  so  common  there  as  to  be  considered  danger- 
ous to  travellers  unless  they  were  well  armed.  In  his  Appendix  (p. 
12)  he  states  that  the  last  one  he  had  known  to  be  killed  in  that  State, 
and  also  the  only  one  for  many  years,  was  captured  in  Bennington,  in 
February,  1850. 

20 
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CANID^I. 

3.  Canis  lupus  Linn.  ( C.  occidentalis  var.  griseo-albus  Baird.) 
Gray  "Wolf.  Occasional  in  the  sparsely  populated  districts  of  the  we>t- 
ern  counties.    Like  the  species  of  Felidce,  it  has  been  nearly  extirpated. 

Authorities  have  differed  greatly  in  their  views  respecting  the  identity  of 
the  American  and  European  wolves  ;  some,  forming  the  majority,  and 
among  them  apparently  those  whose  opportunities  for  judging  have  been 
most  favorable,  have  considered  them  the  same,  while  others,  and  among 
them  many  who  seem  to  have  but  casually  examined  the  subject,  have  re- 
garded them  as  distinct.  Not  only  so,  but  —  omitting  certain  varieties  based 
on  color  and  commonly  received  as  merely  nominal,  though  repeatedly 
raised  to  the  rank  of  species  —  specimens  from  the  middle  and  western  por- 
tions of  the  continent  have  been  described  as  specifically  distinct,  both 
from  the  Old  World  wolves  and  those  of  the  eastern  side  of  the  continent.* 
Dr.  Richardson,  than  whom  probably  no  one  has  had  better  opportunities 
for  studying  American  wolves,  after  pointing  out  some  trivial  differences  in 
physiognomy  and  in  the  character  of  the  pelage  between  the  wolves  of 
Arctic  America  and  the  Pyrenees,  observes  :  "  Notwithstanding  the  above 
enumeration  of  the  peculiarities  of  the  American  wTolf,  I  do  not  mean  to 
assert  that  the  differences  existing  between  it  and  its  European  congener 
are  sufficiently  permanent  to  constitute  them,  in  the  eye  of  the  naturalist, 
distinct  species.  The  same  kind  of  differences  may  be  traced  between  the 
foxes  and  native  races  of  the  domestic  dog  of  the  New  World  and  those  of 
the  Old ;  the  former  possessing  finer,  denser,  and  longer  fur,  and  broader 
feet,  well  calculated  for  running  on  the  snow,  f  These  remarks  have  been 
elicited  by  a  comparison  of  live  specimens  of  American  and  Pyrenean 
wolves  ;  but  I  have  not  had  an  opportunity  of  ascertaining  whether  the 
Lapland  and  Siberian  wolves,  inhabiting  a  similar  climate  with  the  Ameri- 
can ones,  have  similar  peculiarities  of  form,  or  whether  they  differ  in  physi- 
ognomy from  the  wolf  of  the  south  of  Europe."  For  this  reason  he  con. 
Bidered  it  "  (inadvisable  to  designate  the  northern  wolf  of  America  by  a 
distinct  specific  appellation";  "  the  word  occidentalis"  (Cams  lupus  occi- 
dentalis), he  further  observes,  "  which  I  have  affixed  to  the  Linna\m  name 
of  Cants  lupus,  is  to  be  considered  as  merely  marking  the  geographical  po- 
sition of  the  peculiar  race  of  wolf  which  forms  the  subject  of  this  article." 

Audubon  and  Bachman,  the  former  having  been  long  familiar  with  the 
American  w<  If  in  all  its  different  varieties,  unhesitatingly  pronounced,  after 

*  As  C.  nubilut  Say,  C.  variabUU  Maximilian,  Cgigat  Townsend,  &c 
t  The  comparisons  in  this  case,  it  should  be  remembered,  are  between  specimens  from 
localities  possessing  widely  differing  climates. 
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careful  and  extended  comparisons  of  specimens  from  the  two  continents, 
the  common  wolves  of  the  Old  World  and  the  New  to  be,  in  their  opinion, 
identical.  But  Dr.  De  Kay,  giving  but  two  lines  to  a  consideration  of  the 
subject,  very  summarily  separates  the  American  wolf  from  its  Old  World 
congener  under  the  name  of  Lupus  occidenlalis.  Professor  Baird,  after 
admitting  the  weight  of  authority  to  be  in  favor  of  the  supposition  of  their 
specific  identity,  considers  them  distinct,  and  adopts  the  name  of "  Canit 
occidentalis "  for  the  American  species.  In  referring  to  the  different 
varieties  of  the  North  American  wolf  this  author  says :  "  For  the  present  I 
prefer  to  consider  all  as  one  species,  and  to  assume  this  with  good  reason 
as  distinct  from  some  at  least  of  the  European  wolves,  if  that  continent  pos- 
sesses more  than  one."  Although  previously  admitting  the  unsatisfactory 
character  of  his  materials,*  such  a  conclusion  is  but  in  accordance  with  his 
usual  apparent  predilection  for  considering  American  animals  as  distinct 
from  their  intimate  affines  of  the  Eastern  continent,  sometimes  even  where 
the  weight  of  authority  is  by  far  in  favor  of  their  identity,  and  his  own  ma- 
terials for  an  original  examination  of  the  subject  are  either  entirely  wanting 
or  too  scanty  to  be  of  much  account.f 

In  his  article  on  the  Wolf  (p.  108)  Baird  gives  us,  however,  a  most  interest- 
ing and  very  valuable  table  of  measurements  of  twenty-six  skulls,  chiefly 
from  the  Platte  River,  but  which  includes  others  from  Sweden  and  Russia, 
as  well  as  such  remote  points  in  North  America  as  New  York,  Oregon, 
Texas,  and  Mexico.  Aside  from  the  markedly  smaller  size  of  those  from  the 
southern  localities,  the  specimens  do  not  appear  to  differ  more  than  the 
same  number  might  from  either  of  the  localities  mentioned.  The  table 
shows  variations  in  the  proportion  of  breadth  to  length  in  the  muzzle  and 
in  the  whole  skull,  and  in  its  relative  breadth  at  similar  points ;  but  a  care- 
ful examination  of  all  the  measurements  given  shows  that  these  differences 
are  inconstant,  specimens  from  near  the  same  locality  differing  as  much  or 
more  than  those  from  distant  points.  Neither  are  the  differences  greater 
nor  different  in  kind  from  those  New  England  specimens  of  the  common 
fox  (  Vulpus  vulgaris),  the  woodchuck  (Arctomys  rnonax),  the  northern  hare 
Lupus  Americanus),  or  the  gray  rabbit  (L.  sylcaticus),  present,  and  which 
in  some  of  these  species  arc  sometimes  exceeded. 

*  "  In  the  lack  of  perfect  specimens  of  the  North  American  wolf,  I  find  it  very  difficult 
to  throw  any  light  upon  the  long-vexed  questions  of  our  species,  all  before  me  bein^  mu- 
tilated in  some  way,  and  not  allowing  a  satisfactory  comparison  with  each  other  and 
with  descriptions."  —  N.  Am.  Mam.,  p.  105.  After  stating  his  conclusions  in  regard  to 
the  matter,  however,  he  in  a  later  paragraph  mentions  the  receipt  of  additional  speci- 
mens from  the  Yellowstone  River. 

t  But  one  species,  the  Gubluscus,  is  admitted  in  the  Report  on  North  American  Mam- 
mals as  specifically  identical  with  any  species  of  the  Old  World.  In  this  ea<e  a  strong 
probability,  in  his  estimation,  of  distinctness  is  hinted  at. 
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The  variations,  particularly  in  point  of  color,  presented  by  the  species  un- 
der consideration  do  not  appear  restricted  to  its  American  representatives, 
in  the  north  of  the  Old  World  the  wolves,  according  to  authors,  varying  from 
the  white  ones  of  Lapland  and  Siberia  to  the  gray,  pied,  dusky,  and  even 
black  ones  of  the  more  southern  States ;  and  here  also  the  differences  in 
color  have  been  considered  as  indicating  different  species.    In  North  America, 
where  the  wolf  is  quite  fully  known,  the  differences  between  the  large  white, 
or  nearly  white,  races  of  the  extreme  north  of  the  continent  and  the  smaller 
dusky  and  rufous  races  of  the  south,  in  size,  color,  in  the  character  of  the 
pelage,  and  perhaps  in  other  points,  are  so  great  that,  without  the  inter- 
mediate links  through  which  these  widely  differing  extremes  almost  insen- 
sibly pass  into  each  other,  through  individuals  inhabiting  the  intervening 
districts,  these  extremes  might  be  considered  as  well-marked  species.     At 
the  far  north,  and  "  particularly  in  districts  nearly  destitute  of  wood/'  Bays 
Dr.  Richardson,  "  wolves  totally  white  are  not  uncommon,"  while  grayish 
white  is  the  prevailing  color.     The  gray  occupy,  in  general,  the  northern 
and  elevated  parts  of  the  continent,  including  the  elevated  and  more  north- 
ern sections  of  the  United  States,  and  pass  into  the  white  and  lighter  gray 
wolves  occupying  the  region  farther  north,  and  into  the  darker  colored 
ones  existing  at  the  south.     Southwards  the  color  increases,  tending  more 
and  more  towards  black  and  red,  till  in  Florida  *  and  the  Gulf  States 
dusky  and  black  wolves  predominate,  and  in  Texas  red  or  rufous.     Yet  in 
no  portion  of  the  continent  is  the  color  of  the  wolves  at  all  uniform,  the 
same  packs  generally  presenting  a  great  variety  in  this  respect,  even  those 
of  the  same  litter  often  widely  differing.     Dr.  Richardson  mentions,  under 
his  "  variety  zticte"  that  of  five  young  wolves,  "  leaping  and  tumbling  over 
each  other,  with  all  the  playfulness  of  puppies  of  the  domestic  dog,"  which 
he  thought  were  probably  of  one  litter,  one  was  "  pied,  another  entirely 
black,  and  the  rest  showed  the  common  gray  colors."     In  speaking  of  the 
black  American  wolf,  which  forms  his  "variety  atcr"  he  says  the  Indians 
do  not  consider  them  to  be  even  a  distinct  race,  but  report  that  one  or 
more  black  whelps  arc  occasionally  found  in  a  litter  of  a  gray  wolf.     Audu- 
bon and  Bachman,  in  referring  to  the  red  wolf  of  Texas  ("  Camt  lupus 
Linn.  var.  rvfin  "  of  these  authors),  state  that  this  variety  is  by  no  means 
the  only  one  found  there,  "where  wolves  black,  white,  and  gray  are  to  be 
met  with  from  time  to  time.     We  do  not  think,  however."  Bay  they,  «  that 
this  red  welt*  is  an  inhabitant  of  the  more  northerly  prairies,  or  even  of  the 
lower  .Mississippi  bottoms,  and  have  therefore  called  him  the  Red  Texan 

*  "  Tlio  varieties,  with  more  or  less  of  black,  continue  to  increase  as  we  proceed  far- 
ther to  the  south,  and  In  Florida  the  prevailing  color  of  the  wolves  is  Mack."  —  Am.  Si 
Bach.,  Quad.  o/N.  Am.,  Vol.  II,  p.  130.  These  observations  of  Audubon  my  own 
Inquiries  made  during  a  recent  journey  in  this  State  tend  to  confirm. 
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Wolf."  On  the  Missouri  we  find,  according  to  Lewis  and  Clark,  that  the 
wolves  are  chiefly  yellow,  as  also,  according  to  Professor  Baird,  on  the  Platte 

and  Yellowstone  (N.  Am.  Mam.,  p.  110),  where  they  appear  to  gradually 
merge  into  the  gray  and  white  ones  of  the  north.  These  latter  evidently 
form  the  so-called  varying  wolf  (C  variabilis)  of  Prince  Maximilian,* 
some  of  which,  he  says,  are  entirely  white,  others  yellowish  white,  some 
more  mixed  with  gray,  and  others  still  entirely  gray,  in  the  same  pack. 
The  black  wolf  noted  by  Say  on  the  Missouri,  and  which  he  describes 
as  C.  nubilus,  like  the  gray  and  white  ones,  seems  to  occur  every- 
where, but  apparently  much  more  abundantly  at  the  south,  thus  cor- 
responding in  its  distribution,  as  in  general  character,  with  the  black 
variety  of  Southern  Europe,  described  by  Linnaeus,  and  afterwards  by 
Cuvier,  as  Cards  lycaon.  This  name  was  also  applied  by  Dr.  Harlan  to 
the  American  black  wolf.  The  red,  or  rufous,  seems  likewise  southern,  oc- 
curring in  great  abundance  in  Texas,  and  thence  northward  through  the 
middle  region  of  the  continent,  passing  gradually  through  paler  rufous  and 
yellowish  to  the  prevalent  gray  and  grayish-white  wolves  of  the  north. 
Though  perhaps  our  data  are  at  present  too  few  to  warrant  positive  con- 
clusions on  the  subject,  the  facts  appear  to  point  rather  strongly  to  a  local- 
ization of  these  different  colors  ;  it  is  nevertheless  true  that,  as  already 
stated,  the  wolves  present  at  every  locality  a  wide  range  of  variation,  and 
that  neither  variety  of  color  is  entirely  restricted  to  any  particular  region. 
The  gray  is  apparently  the  most  widely  diffused,  occurring  in  greater  or 
less  numbers  almost  everywhere,  f  We  find,  however,  that  authors  have 
considered  these  color  differences  as  indicating  not  only  permanent  va- 
rieties, worthy  of  distinctive  names,  but  even  species,  as  is  shown  by 
a  glance  at  the  subjoined  table  of  synonymes  of  the  American  animal. 
Not  a  few,  including  Audubon,  Bachman,  Dr.  Richardson,  and  others,  have 
been  so  inconsistent  as  to  name  and  characterize  as  '•  varieties"  what  they 
at  the  same  time  admit  to  be  either  positively  or  probably  only  individual 
variations,  occurring  sometimes  in  the  same  litter  with  the  common  form.  \ 

*  Reiso  in  das  innere  Nord-Amerika,  Vol.  II,  1S41,  p.  95.  lb.,  Archiv  fur  Natur- 
geschichte,  Vol.  XXVII,  1S61,  p.  247. 

t  Dr.  Cones  observes,  in  a  series  of  interesting  papers  on  the  "  Quadrupeds  of  Ari- 
zona," in  the  American  Naturalist  (Vol.  I,  p.  288),  that  all  the  wolves  seen  by  him 
in  Arizona  were  of  the  grizzly  or  grayish-white  variety,  which  in  winter,  at  a  distance, 
appear  almost  white. 

|  Dr.  Richardson,  after  saying  "  these  variations  of  color,  however,  not  being  attc:. 
with  any  differences  of  form,  nor  peculiarities  of  habit,  I  deem  them  to  be  no  more  char- 
acteristics of  proper  species,  or  even  permanent  varieties,  than  color  mrald  be  in  the  do- 
mestic dog,"  proceeds  at  once  to  formally  name  and  describe  live  "varieties,"  as  though 
they  were  tangible,  permanent  forms,  —  so  great  apparently  is  the  fascination  to  some 
minds  of  bestowing  names,  to  be  followed  by  their  own  as  authority,  in  Natural  History. 
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In  some  previous  citations  of  the  synonymes  of  this  species,  I  find  that 
Dr.  Richardson  has  on  several  occasions  been  incorrectly  quoted,  first  by 
De  Kay  and  afterwards  by  Baird  ;  his  name,  Canis  lupus,  occidentalism 
having  been  rendered  by  them  "  Canis  {Lupus)  occidentalism  thus  incor- 
rectly conveying  the  impression  that  he  regarded  the  wolf  of  North 
America  as  distinct  from  the  European,  and  as  also  having  placed  it  in 
a  sub-genus  {Lupus)  of  Canis.  Dr.  Richardson,  however,  expressly  states 
that  he  did  not  regard  them  as  distinct,  and  did  not  wish  to  further  bur- 
den the  science  by  imposing  a  new  name  to  indicate  what  at  most  he 
thought  might  be  but  a  geographical  race. 

Canis  lupus. 

Canis  lupus  Linnaeus,  Syst.  Nat.,  I,  1767,  58. 

"  mexicanus  Ib.,  60. 

"  "          Shaw,  Gen.  Zool.,  I,  1800,  296. 

"  "          Desmorest,  Mam  ,  I,  1820,  199. 

"  "          Fischer,  Syn.,  1829,  183. 

"  "         Berlandier,  Proc.  Acad.  Nat.  Sc.  Phil.,  V,  1851, 157. 

"  lupus,  albus  Sabine.  Franklin's  Journ.,  652. 

11  lupus,  griseus  Ib.,  654. 

"  lupus,  occidenialis  Richardson,  Faun.  Bor.  Amer.,  I,  1829,  60. 

u  "            u            var.  A,  griseus,  lb.,  66. 

"  »            "               "     B,  albus,  lb.,  68. 

«  »           "              «     C,  slide,  lb.,  68. 

«  "            «               «     D.  nubilus,  lb.,  69. 

"  «           "              «    E,  aler,  lb.,  70. 

"  lupus  Harlan,  Faun.  Amer.,  1825,  84. 

"  lupus,  var.  aler  Audubon  and  Bachman,  Quad.  N.  Am.,  II,  1851, 126,  pi.  67. 

"  "          M    albus  Ib.,  156,  pi.  72. 

«  "          «    rufus  Ib.,  240,  pi.  82. 

"  «       Emmons,  Quad.  Mass.,  1838,  26;  lb.,  1840,  28. 

"  nubilus  Say,  Long's  Exped.  R.  Mts.,  I,  1S23,  168. 

"  u      Hablan,  Faun.  Amer ,  84. 

"  lycaon  In.,  126. 

"  variabilis  Maximilian.  Reise  in  das  innere  Nord  Amer.,  n,  1841, 95. 

"  «         Iu.,  Arch.  Naturgesch.,  XXVII,  1861,  247. 

"  gigas  Townsend,  Journ.  Acad.  Nat.  Sc.  Phil.  (2d  series),  II,  1850,  75. 

"  occidentalis,  var.  griseo-albus  Baibd,  N.  Am.  Mam.,  1857,  104,  pi.  31. 

"  M              "    nubilus  Ib.,  111. 

"  "              M    mexicanus  In.,  113. 

"  "              "    ater  Ib.,  113. 

"  «              »    uifus  Ib.,  113. 
Lupus  occidentalis  De  Kav,  Nat.  Hist.  N.  Y.  I,  i,  1842,  42,  pi.  26,  fig.  2. 

4.  Vulpes   vulgaris.    ( V.  f ulcus   Rich.,   and   of  most   modern 
authors.)     Red   Fox.     More  or   less  common  throughout  the  State. 
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The  varieties  called  "  Silver  Fox,"  "  Black  Fox,"  and  "  Cross  Fox," 
are  taken  at  long  intervals. 

These  so-called  varieties,  to  which  have  been  given  such  distinctive 
names  as  Cania  dccussatus,  C.  argentatus,  C.  /ulcus  var.  dccussatus,  etc., 
etc.,  and  which  some  authors  have  regarded  as  species  and  the  majority 
as  permanent  "  varieties,"  are  but  different  degrees  of  melanism  of 
the  common  red  fox,  as  they  sometimes  all  occur  in  the  same  litter  of 
young.*  They  appear  exactly  parallel  to  the  dusky  and  black  varieties 
of  marmots,  which  are  usually  considered  as  only  variations  of  this  char- 
acter. The  dusky  of  the  preceding  species  (C.  lupus  Linn.)  and  the 
black  form  of  several  species  of  Sciurus  are  probably  but  the  result  of  the 
same  tendency  more  highly  developed.  Foxes  in  other  countries,  and 
particularly  the  European,  are  well  known  to  present  corresponding  dusky 
and  black  variations,  which  have  likewise  been  described  as  permanent 
varieties,  and  even  as  species. 

Respecting  the  identity  of  the  red  fox  of  North  America  with  that  of 
Europe  there  is  a  diversity  of  opinion.  Most  of  the  old  authors  consid- 
ered them  specifically  the  same,  while  later  they  were  almost  as  generally 
regarded  as  distinct.  Recently  their  identity  has  been  maintained  by 
several  high  authorities  in  Europe,  among  whom  are  Giebel,  Wagner, 
and  Maximilian,  and  not  without  a  fair  show  of  reason.  Professor 
Baird  observes,  that  careful  comparisons  of  the  two  show  "  appre- 
ciable differences,  although  the  resemblance  is  very  close  in  external  ap- 
pearances, and  scarcely  to  be  expressed  except  comparatively."  f     The 

*  Audubon  and  Bachman,  in  their  account  of  the  Cross  Fox  ("  Vulpes  fulvus  Desni., 
var.  decussatas  Pennant "),  in  Quadrupeds  of  North  America  (Vol.  I,  pp.  52,53),  inci- 
dentally relate  the  following:  "  In  the  spring  we  induced  one  of  our  servants  to  dig  for 
the  young  foxes  that  had  been  seen  at  the  burrow  which  was  known  to  be  frequented  by 
the  Cross  Fox.  With  an  immense  deal  of  labor  and  fatigue  the  young  were  dug  out 
from  the  side  of  a  hill;  there  were  seven.  Unfortunately,  we  were  obliged  to  leave 
home,  and  did  not  return  until  after  they  had  been  given  away  and  were  distributed  about 
the  neighborhood.  Three  were  said  to  have  been  black,  the  rest  were  red.  The  blackest  of 
the  young  whelps  was  retained  for  us,  and  we  frequently  saw,  at  the  house  of  a  neighbor, 
another  of  the  litter  that  was  red,  and  differed  in  no  respect  from  the  common  Rod  l'ox. 
The  older  our  little  pet  became  the  less  it  grew  like  the  Black,  and  more  like  the  C" 
Fox.  It  was,  very  much  to  our  regret,  killed  by  a  dog  when  about  six  months  old,  and, 
as  far  as  we  can  now  recollect,  was  nearly  of  the  same  color  as  the  specimen  figured  in 
our  work." 

In  the  following  autumn  the  female  was  killed :  "  It  was  nearly  jet  black,  with  the  tip  of 
the  tail  white.     This  was  the  female  that  produced  the  young  we  have  just  spoken  of; 
and  as  some  of  them,  as  we  have  already  said,  were  Cross  Foxes  and  others  Bed  Fox 
this  has  settled  the  question  in  our  minds  that  both  the  Cross  Fox  and  Black  Fox  arc 
mere  varieties  of  the  Red." 

t  Mamm.  of  N.  Am.,  p.  126. 
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differences  in  the  color  and  texture  of  the  fur,  to  which  he  and  others 
have  called  attention,  seems  the  most  tangible  difference,  though  not  one 
of  high  value.  Several  specimens  from  different  parts  of  Europe,  in  the 
Museum  of  Comparative  Zoology,  show  that  some  of  the  other  differences 
specified  by  Professor  Baird,  particularly  that  of  the  form  of  the  tail  and 
the  greater  length  of  its  hairs  in  the  American  animal,  are  far  from  con- 
stant, there  being  no  such  differences  in  this  respect  between  them  and 
others  from  the  United  States,  as  has  been  claimed.  One  of  the  European 
has  the  tail  remarkably  full,  the  longer  hairs  being  fully  an  inch  longer, 
instead  of  an  inch  shorter,  as  according  to  authors  they  should  be,  than 
average  American  specimens.  Prince  Maximilian  has  also  observed  that 
this  distinction  in  regard  to  the  form  of  the  tail  is  inconstant  and  invalid.* 
While,  as  Professor  Baird  remarks,  European  specimens  can  be  readily  sep- 
arated from  American,  as  in  the  case  of  most  species  commonly  admitted  as 
identical  on  the  two  continents,  it  does  not  follow  necessarily  that  they  are 
specifically  distinct,  since  in  very  many  species  of  animals  specimens  from  not 
very  remote  localities  can  be  similarly  distinguished,  where  naturalists  never 
question  their  identity.  The  very  exact  agreement  in  the  southward  dis- 
tribution of  the  red  fox  in  the  Old  "World  and  in  the  New,  —  their  south- 
ern limitation  on  both  continents,  as  nearly  as  can  be  judged,  coinciding 
with  the  same  isotherm,  —  and  the  occurrence  of  the  same  varieties,  as 
"cross,"  " black," #and  "silver,"  and  in  about  the  same  relative  proportion 
of  individuals,  if  indicating  anything,  seems  to  point  to  their  identity.  In 
considering  this  subject  it  is  necessary  to  take  into  account  the  remark- 
able tendency  to  variation  presented  by  other  members  of  this  family 
in  a  state  of  nature,  and  the  readiness  with  which  widely  distinct  breeds  are 
developed  under  domestication  in  the  common  dog.  The  European  speci- 
mens to  which  we  have  referred  differ  considerably  among  themselves,  tin  so 
differences  being  in  some  cases  greater  than  between  some  of  them  and  the 
average  type  of  the  American  animal.  I  hence  do  not  hesitate  to  consider 
the  North  American  red  fox  as  identical  with  the  common  red  fox  of 
Europe,  the  average  amount  of  difference  being  not  greater  than  might 
be  anticipated  in  specimens  from  so  distant  localities. 

5.  Vulpes  virginianus  De  Kay.  Gray  Fox.  Though  es- 
sentially southern,  this  species  is  said  by  De  Kay  to  be  rather  com- 
mon in  the  southern  counties  of  New  York,  and  particularly  on  Long 
Island  ;  f  Audubon  and  Bachman  give  it  as  not  uncommon  in  the 
vicinity  of  Albany,  N.  Y.,  but  as  scarce  in   New  England,  and  state 

*  Arch,  fur  NatargeMh.,  XXVII.  Theil  1,  p.  259. 
t  ZouL  of  New  York,  Vol.  I,  p.  46. 
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that  they  had  not  heard  of  it  to  the  north  of  the  State  of  Maine.*  Dr. 
Emmons  gives  it  as  "  rare  in  Massachusetts."!  ^Ir-  C.  W.  Bennett  in- 
forms me  that  lie  knew  of  the  capture  of  two  specimens  in  Leominster 
a  few  winters  since.  The  skins  of  this  species  frequently  seen  in  our 
fur  stores  come,  so  far  as  I  have  learned,  altogether  from  Eastern 
Virginia  and  the  Southern  Atlantic  States. 


MUSTELID.E. 

G.  Mustela  Pennantii  Erxl.  (M.  canadensis,  Emmons  Rep. ; 
Martes  \  Pennantii  Gray.)  Fisher.  Probably  still  of  rare  occur- 
rence in  the  Hoosac  ranges.  In  1840  Dr.  Emmons  wrote  :  "  It  is 
occasionally  found  in  the  vicinity  of  Williamstown,  particularly  in  that 
range  of  mountains  which  extends  northeast  through  Stamford,  Ver- 
mont." § 

This  species  seems  to  be  the  only  one  of  the  old  Linn  scan  genus  Mustela 
{Martina  of  recent  authors)  peculiar  to  the  northern  parts  of  North  Ameri- 
ca, with  no  very  near  ally  in  the  corresponding  portion  of  the  Old  World. 

7.  Mustela  martes  Linn.  {Martes  americana  Gray  ;  "  Mustela 
americana  Turton  "  of  recent  American  authors  ;  M.  zibellina  Brandt.) 
Pink  Marten.  Sable.  Occasional  in  the  mountains  of  Berkshire 
County.  Thirty  years  since  Dr.  Emmons  mentioned  it  as  not  infre- 
quent there,  but  as  most  common  u  where  pine  forests  abound.  It  is, 
however,"  he  says,  "  often  found  in  beech  woods,  where  it  is  sure  of  a  more 
ready  supply  of  food.  Its  nocturnal  habits,  and  native  shyness,  effec- 
tually screen  it  from  observation,  even  in  districts  where  it  abounds."  || 

The  variations  presented  by  the  sables  and  martens,  at  single  local i t m 

*  Quad.,  Vol.  I,  p.  172.  f  Rep.,  p.  31. 

t  Each  of  the  three  generally  recognized  genera  of  the  sub-family  Mmrtimm  ("tribe 
Mustelina"  of  Gray) —  Mustela  embracing  the  sables  and  martens;  Putorius,  the 
minks,  weasels,  and  ermines,  and  Gulo,  the  wolverine  —  has  been  recently  subdivided, 
the  sections  being  ranked  by  some  as  sub-genera,  and  by  Dr.  J.  E.  Gray  aa  genera.  In 
luV  Revision  of  the  Genera  and  Species  of  Mustelida" (Pto&  London  Zool.  Soc, 
1865,  pp.  100-  154),  he  restricts  Mustela  to  the  weasels  and  ermines,  and  Putorim  to  the 
polecat,  while  the  sables  and  martens  he  places  under  Ifarfet,  and  the  minks  under 
Vison;  the  distinctions,  based  on  differences  either  in  the  dentition,  form  of  the  skull 
or  color,  are,  however,  very  slight. 

§  Rep.,  p.  39.  ||  Rep.,  p.  41. 
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well  as  in  different  districts,  have  been  very  perplexing,  and  have  given 
rise  to  a  considerable  number  of  supposed  species  and  a  very  great 
number  of  "  varieties,"  the  alleged  distinctions  between  which  are  quite 
uncertain  and  inconstant.  Some  of  these  variations  are  doubtless  refer- 
able to  seasonal  changes,*  and  not  a  few  others  to  individual  peculiarities. 
Dr.  Gray  admits  six  species  as  inhabitants  of  the  North  Old  World,| 
several  of  which  he  divides  into  three  to  five  varieties  each.  To  a 
few  of  them  only,  however,  does  he  assign  separate  geographical  districts  ; 
in  general  they  vary  in  such  a  way  as  to  render  the  forms  recognized  by 
him  as  species  quite  intangible,  the  varieties  forming  gradations  between 
them.  Two  of  the  three  attributed  to  Japan  {Martes  japonica  and  M. 
brachyurd)  rest  on  exceedingly  unsatisfactory  data,  while  the  third  (M. 
melanopus)  has  a  striking  resemblance  to  the  common  form  of  the  Ameri- 
can species,  and  to  varieties  of  both  the  so-called  M.  abietum  and  M. 
zibellina  of  Europe  and  Asia.  Aside  from  these  divisions  of  Dr.  Gray, 
three  principal  races  or  forms  (species  of  many  writers)  have  for  a  long 
time  been  recognized  as  occurring  on  the  Eastern  continent,  —  the  sable 
{Mustela  zibellina  Linn.),  the  pine  marten  (M%  martes  Linn.),  and  the 
beech  marten  (AT.  foina  Brisson  ;  M.  martes,  var.  fagorum  Linn.).  The 
principal  distinctions  between  them  consist  in  the  relative  length  of 
the  tail,  which  varies  in  being  sometimes  longer,  equal  to,  or  shorter  than 
the  body,  and  in  the  color,  which  varies  in  general  tint,  and  differently 
in  the  different  regions  of  the  animal,  and  especially  on  the  throat, 
which  is  sometimes  white,  or  nearly  so,  but  more  commonly  yellowish  or 
yellowish-brown  ;  occasionally  the  "  throat  patch  "  is  nearly  obsolete.  The 
color  of  the  head  is  sometimes  like  that  of  the  body,  and  again  much 
lighter;  the  general  color  varies  from  blackish  through  different  shades  of 
brown  to  light  yellowish  brown  and  whitish.  But  instead .  of  either  of 
these  differences  being  limited,  or  peculiar,  to  either  "species,"  "variety," 
or  race,  or  to  special  localities,*  they  are  all  given  by  Dr.  Gray  under 
the  five  divisions  of  his  fifth  species,  —  "  Mustela  zibellina  Linn." ; 
while  he  says  of  his  M.  abietum,  var.  altaica,  that  it  is  "  intermediate  be- 
tween M.  abietum  and  M.  zibellina ;  but  the  feet  are  not  so  hairy  "  !  * 
Brandt,  in  his  Beitrage  Saugtheire  Russlandt,  recognizes  three  species. 
The  American  animal  (M.  americana  auct.)  he  considers  as  a  yellowish 
or  more  yellowish-brown  and  less  densely  furred  variety  of  the  Asiatic 
sable  than  as  a  pure  marten  (M.  marks),  and  calls  it  Mustela  zibellina, 
var.  americana. 

Dr.  Gray  of  course  regards  the  American  as  distinct,  and  divides  it 
into  three  varieties,  —  abictinoides,  Jiuro,  and  leucopus, — which  seem  to 
vary  only  in  intensity  of  color,  the  first  being  u  black-brown,"  the  second 

*  See  postea,  pp.  1G5  - 167.  f  Proc.  Load.  Zocl.  Soc,  lZCo,  p.  104. 
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"  yellowish-brown,"  and    the  third    much   lighter  than   the    second.     The 
habitat  of  the  first  is  given  as  the  "Rocky  Mountains " ;  of  the 

"Fort  Franklin";  that  of  the  third  is  not  stated,  and  may  be  sup] 
to  be  general,  or  at  least  those  districts  not  occupied  by  the  other-.  It 
is  evident,  however,  that  these  different  varieties  are  not  local,  as  they 
occur  more  or  less  frequently-  at  the  same  localities,  and  likewise  at  as 
distant  points  as  the  two  sides  of  the  continent.  Dr.  Gray  refers  to  a 
series  of  specimens  of  the  American  pine  marten  in  the  British  Museum, 
collected  by  Dr.  Lord  during  his  excursion  with  the  Boundary  Commis- 
sioners, that  "vary  greatly  in  color,  from  pale  brown  to  nearly  black,"  and 
have  "  the  throat  variously  mottled  with  yellow."  *  Mr.  Bernard  li.  K  j.-s 
says  that  the  farther  north  the  skins  are  obtained  the  darker  the  pelage, 
and  that  on  the  Youkon  River  they  strongly  resemble  the  Siberian  sable. f 
While  in  general  the  specimens  from  North  America  are  of  the  white- 
headed  or  sable  rather  than  of  the  marten  type,  dark-headed  ones  also 
occur,  not  exclusively  on  the  western  side  of  the  continent,  as  some  have 
supposed,  but  more  or  less  frequently  at  all  points. 

Professor  Baird  has  described  {  specimens  from  the  West  Coast  that  do 
not  differ  essentially  from  others  from  the  Adirondacks,  though  having 
the  head  much  less  white.  Dr.  Brandt's  series  of  American  skins  from  the 
Northwest  Coast,  as  far  south  as  Columbia,  on  the  contrary,  had  the  head 
very  light  colored,  and  hence  resembled  in  this  respect  the  generality  of 
specimens  from  New  York,  Maine,  and  Nova  Scotia.  In  other  general 
characters  he  also  found  a  close  agreement  with  the  Asiatic  sable,  and,  as 
already  stated,  he  believed  them  specifically  identical.  Dr.  Gray  also 
mentions  a  close  resemblance  in  the  color  of  the  head  between  speci- 
mens from  Russia  and  the  Northwest  Coast  of  America.  Professor 
Baird,  after  comparing  American  with  Swedish  specimens,  states  that  "  in 
some  respects,  as  in  certain  features  of  the  skull  and  teeth,  the  American 
marten  approximates  to  the  beech  marten,  M.  foina,  more  than  to  the 
European  true  marten";  and  that  it  differs  from  the  latter  (.1/.  marie*) 
in  certain  proportions  of  the  skull,  in  the  texture  and  paler  colors  of  the 
pelage,  in  the  relatively  longer  tails  of  the  latter,  and  in  the  extent  of  the. 
naked  pads  of  the  feet.  He  also  finds  resemblances  in  color  to  the  Russian 
M.  zibcUina,  but  finally  concludes,  after  quoting  Dr.  Brandt's  reasons  for 
considering  them  identical,  by  saying  that  he  is  '•  far  from  admitting  the 
identity  of  the  American  marten  with  the  Russian  sable,  although  it  oc- 
cupies a  position  intermediate  between  the  latter  and  the  Af.  martes  in 

*  Mam.  N.  Am.,  p.  107. 

t  List  of  Mammals,  Birds,  and  Eggs  observed  in  the  McKenzie's  Hirer  District.     Nat 
Hist.  Rev.,  July,  1862,  p.  272. 
t  Mam.  N.  Am.,  p.  153. 
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length  of  tail  and  coloration,  as  well  as  in  intrinsic  value  of  the  fur.  The 
■white-headed  varieties  of  New  York  are  most  like  the  sable  ;  the  darker- 
headed  ones  of  the  Western  country  like  the  pine  marten."  He  is  "  in- 
clined to  the  belief,"  he  says  still  later,  in  an  interpolated  note,  "  that  we 
have  two  species,  one  representing  the  pine  martin,  with  dark  head,  the 
other  similar  to  the  sable,  with  whitish  head,  —  both  probably  distinct 
from   the  corresponding  Old  World  species,  the  martens  at  least." 

In  Dr.  Brandt's  diagnosis  of  the  martens,  the  relative  length  of  the  tail  is 
dwelt  upon  as  an  important  character.  In  M.  zibellina  the  tail  without 
the  hairs  is  given  as  one  third  the  length  of  the  body  ;  in  M.  martes,  one 
half  or  more  than  one  half.  Professor  Baird  says  the  tail  vertebras  in  M. 
americana  are  about  one  half  the  head  and  body  ;  hence  not  differing  much 
from  the  same  proportion  in  M.  martes,  while  quite  different  from  the  same 
in  M.  zibellina,  which  Dr.  Brandt  considers  the  M.  americana  to  most  re- 
semble ;  while  Dr.  Gray  observes  that  the  tail  of  some  of  Dr.  Lord's  speci- 
mens from  Western  America  is  almost  as  short  as  it  is  in  the  Russian  sable.  A 
marked  discrepancy  is  evident  in  these  statements,  explainable  on  the  ground 
of  the  inconstancy  of  the  distinction  based  on  the  relative  length  of  the  tail. 
Brandt  also  states  that  the  M.  foina  differs  from  M.  martes  somewhat  in 
general  color  (but  apparently  not  essentially,  considering  the  much  wider 
differences  in  this  respect  his  varieties  of  M.  zibellina  present  among  them- 
selves), and  in  having  the  tail  generally  longer,  with  more  vertebras. 
Since,  however,  the  number  of  tail  vertebra?  is  far  from  constant  in  most  mam- 
mals with  this  member  considerably  developed  (as  I  have  myself  observed  in 
the  mice,  squirrels,  ermines,  and  foxes),  this  latter  character  must  lose 
much  of  its  weight  till  repeatedly  verified.  Dr.  Gray  says,  in  urging  the 
non-identity  of  the  American  and  Old  World  martens,  that  u  It  is  curious 
that  both  Brandt  and  Baird  seem  to  have  overlooked  the  small  size  of  the 
last  tubercular  grinder,  which  separates  the  American  from  the  Old  World 
pine  martens  " ;  a  fact  he  claims  to  have  discovered.  From  variations  I 
have  observed  in  this  respect  in  our  common  Mephitis,  it  would  be  inter- 
esting to  know  whether  Dr.  Gray  has  found  this  difference  constant  in  a 
considerable  series,  or  whether  the  observation  rests  on  a  single  specimen. 
as,  in  the  same  connection,  he  refers  to  "  the  skull  of  the  American  speci- 
men we  have  in  the  Museum,"  in  speaking  on  another  point. 

I  have  shown  in  the  foregoing  remarks  that  the  martens  and  sables  of  the 
Old  World  and  the  New  air  not  without  close  jK>ints  of  atliuity  in  all  essen- 
tial particulars  ;  that  on  both  continents  they  present  almost  innumerable 
dllerences,  principally  in  respect  to  color,  but  few  of  which,  if  any,  appear 
to  be  geographical,  or  even  constant ;  that  on  both  continents  the  variations 
are  similar;  that  the  points  of  distinction  between  the  supposed  species  are 
slight,  and  rest  mainly  on  characters  which  in  mammals  are  the  most  likely 
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of  all  others  to  be  variable  ;  that  authors,  in  their  statements  and  opinions, 
are  widely  discrepant  and  often  contradictory  ;  finally,  that  the  Amerir-;ui 
animal  is  most  closely  allied  to  the  Asiatic,  grading  through  it  into  the 
European.  At  present  there  seems  to  be  no  middle  ground  between  con- 
sidering all  as  forming  one  circumpolar  species  and  admitting  a  considerable 
and  indefinite  number,  since  some  of  the  so-called  "varieties"  seem  as 
strongly  marked  forms  as  some  of  the  "  species."  If  we  must  consider  the 
American  as  distinct  from  those  of  the  Old  World,  we  can  hardly  do  leas, 
on  parallel  grounds,  than  to  recognize  two  or  more  in  America.  It  seems 
probable  that  in  time  the  greater  part  will  be  found  to  be  not  permanent 
or  uniformly  transmissible  varieties,  but  merely  irregular  individual  va- 
riations; —  in  other  words,  that  more  than  one  so-called  variety  may  be 
represented  in  the  same  family,  as  has  been  shown  is  the  case  in  the 
foxes  and  wolves,  and  as  is  well  known  to  occur  in  Mephitis.*  The  com- 
parison of  a  great  number  of  specimens  from  many  localities  will  be 
necessary  before  we  can  consider  the  matter  as  satisfactorily  settled. 

Since  writing  the  foregoing,  I  have  met  with  a  very  valuable  paper  on 
the  Fur-Bearing  Animals  of  the  Mackenzie's  River  District,!  and  another 
on  the  Martens  and  Weasels  of  Nova  Scotia ;  J  I  have  also  had  an  oppor- 
tunity of  comparing  a  large  number  of  skins  of  the  Siberian  sable  with 
an  extensive  series  of  others  from  Hudson's  Bay.  Much  additional  infor- 
mation has  been  derived  from  these  sources,  which  tends  to  confirm  the 
opinion  above  expressed ;  namely,  that  most  of  the  so-called  varieties 
and  species  would  prove  to  be  based  on  seasonal  and  individual  variations 
of  a  single  circumpolar  species.  The  writer  of  the  first  of  these  papers.  Mr, 
Bernard  R.  Ross,  is  well  known  from  his  extensive  Natural  History  explo- 
rations in  the  boreal  regions  of  this  continent,  and  his  experience  of  thirteen 
years  in  this  district  as  a  successful  trapper  entitles  his  statements  and 
opinions  to  more  than  ordinary  weight.  He  seems  to  have  been  a  critical 
observer,  and  in  this  paper  adds  much  to  our  knowledge  of  the  fur-bearing 
animals  of  North  America.  His  remarks  on  the  seasonal  changes  in  the 
color  and  character  of  the  fur  in  several  species  are  particularly  valu- 
able. The  following  extracts  from  them  explain  to  a  great  extent  the 
nature  of  the  wide  variations  which,  in  many  characters,  the  martens  and 
sables  everywhere  exhibit. 

*  See  posiea,  p.  173  et  seq. 

t  A  Popular  Treatise  on  the  Fur-bearing  Animals  of  the  Mackenzie's  River  District. 
By  Bernard  Rogan  Ross,  C.  T.  —  Canadian  Naturalist  and  Gcoloyist,  Vol.  VI,  January, 
1S61,  pp.  5-3G. 

t  On  the  Mammals  of  Nova  Scotia,  No.  III.     By  Dr.  J.  Bernard  Giltin.  —  Tr. 
Nova  Scotia  Inst,  of  Nat.  Science,  Vol.  II,  Part  I,  pp.  8  -  16. 
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*  It  is  difficult  to  describe,"  he  says,  "  the  color  of  the  marten  fur  ac- 
curately. In  a  large  heap  of  skins  (upwards  of  fifty)  which  I  have  just 
examined  minutely,  there  exists  a  great  variety  of  shades,  darkening  from 
the  rarer  yellowish-white  and  bright  orange  into  various  shades  of  orange- 
brown,  some  of  which  are  very  dark.  However,  the  general  tint  may 
with  propriety  be  termed  an  orange-brown,  considerably  clouded  with 
black  on  the  back  and  belly,  and  exhibiting  on  the  flanks  and  throat  more 
of  the  orange  tint The  ears  are  invariably  edged  with  a  yellowish- 
white,  and  the  cheeks  are  generally  of  the  same  hue.  The  forehead  is  of  a 
light  brownish-gray,  darkening  towards  the  nose,  but  in  some  specimens  it  is 
nearly  as  dark  as  the  body.*  The  yellowish  marking  under  the  throat  (con- 
sidered as  a  specific  distinction  of  the  pine  marten)  is  in  some  well  defined, 
and  of  an  orange  tint,  while  in  others  it  is  almost  perfectly  white.  It  also 
varies  much  in  extent,  reaching  to  the  forelegs  on  some  occasions.  At 
other  times  it  consists  merely  of  a.  few  spots,  while  in  a  third  of  the  specimens 
under  consideration  it  is  entirely  wanting."  In  respect  to  other  charac- 
ters he  observes:  "The  tail  is  considerably  less  than  half  the  length  of 
the  body  generally,  though  it  is  sometimes  longer ;  it  is  well  covered  and 
tolerably  bushy.  The  feet  are  comparatively  large,  densely  covered  with 
short  woolly  fur,  mingled  with  stiffer  hairs,  which  prevent  the  naked  balls 
from  being  visible  in  winter,  though  they  are  distinctly  so  when  the  animal  is 
in  summer  pelage."  f  Respecting  the  seasonal  changes  he  says  :  u  "When 
casting  its  hair  the  animal  has  far  from  a  pleasing  appearance,  as  the  under 
fur  falls  ofF,  leaving  a  shabby  covering  of  the  long,  coarser  hairs,  which 

have  then  assumed  a  rusty  tint After  the  fall  of  these  long  hairs, 

and  towards  the  end  of  summer,  a  fine,  short  fur  pushes  up.  When  in 
this  state  the  pelage  is  very  pretty,  and  bears  a  strong  resemblance  to  a 
dark  mink  in  its  winter  coat."  He  further  observes  :  u  In  summer,  when 
the  long  hairs  have  fallen  off,  the  pelage  of  this  animal  is  darker  than  in 
winter.  The  forehead  changes  greatly,  becoming  as  deeply  colored  as  any 
other  part  of  the  body,  which  is  of  an  exceedingly  dark  brown  tint  on  the 
back,  belly,  and  legs.  The  yellow  throat  markings  are  much  more  distinct 
at  this  season,  but  vary  much  both  in  color  and  extent,  though  in  only  our 
summer  skins  are  they  entirely  wanting."  Mr.  Ross  also  adds,  that  the 
martens  of  the  Mackenzie's  River  district  "  bear  a  greater  resemblance  to 
the  sable  of  Eastern  Siberia  than  to  the  martens  of  Europe,  holding,  as  it 
may  be  with  propriety  said,  an  intermediate  position." 

Dr.  Gilpin,  in  his  paper  on  the  Nova  Scotian  Mammals  already  cited, 
has  the  following  remarks  on  the  variations  presented  by  different  indi- 

*  The  italicizing  in  these  quotations  is  my  own. 

t  This  may  explain  the  differences  in  the  hairiness  of  the  soles  pointed  out  by  differ- 
ent authors,  and  claimed  as  a  distinctive  character  of  considerable  importance. 
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viduals  at  the  same  locality  :  "  When  we  begin  to  study  this  ipedes,  Wt 
soon  find  a  very  great  variety  in  color,  not  only  between  the  rammer  and 
winter  specimens,  but  between  winter  skins  themselves,  that  are  all  in  the 
highest  condition.  Whilst  they  all  coincide  in  what  may  be  called  typical 
marks,  such  as  color  of  legs,  tail,  and  especially  ears,  all  of  which  have  a 
very  pale  but  conspicuous  rim  or  border,  they  vary  much  in  color  of  face^ 
some  having  black,  others  faces  so  pale  as  to  be  nearly  white,  and  the  pale 
faces  have  a  lighter  brown  color,  and  the  orange  throat  much  less  vivid." 
Of  seven  skins  described  by  this  gentleman  in  detail,  two  "  are  nearly  uni- 
form mahogany  brown"  from  the  nose  to  the  tail  ;  the  other  five,  though 
varying  somewhat  among  themselves,  are  generally  lighter,  with  much 
lighter  faces,  and  the  orange  spot  on  the  throat  very  bright,  "  almost  ful- 
vous." He  adds  that  the  skins  from  "Newfoundland  and  Labrador  are 
much  finer,  darker  in  color,  and  more  lustrous  in  pelage"  than  those  from 
Nova  Scotia. 

Through  the  kindness  of  several  of  the  fur-dealers  of  Boston  I  have  had 
an  opportunity  to  make  a  careful  comparison  of  scores  of  skins  of  the  Siberian 
sable  from  Russia  with  as  large  a  series  from  the  Territory  of  Hudson's 
Bay.  The  differences  between  them,  although  through  the  whims  of 
fashion  producing  considerable  difference  in  the  mercantile  value  of  the 
skins,  are  really  quite  slight.  The  fur  of  the  Hudson's  Bay  skins  is  a 
little  coarser,  and  the  color  slightly  more  rufous,  with  much  fewer  of 
the  white-tipped  hairs  that  in  the  Siberian  skins  are  sometimes  suf- 
ficiently numerous  to  give  them  a  slight  grayish  cast,  and  which  is  con- 
sidered to  greatly  increase  their  value.  As  one  of  the  dealers  practically 
remarked,  they  differ  no  more  than  the  horses  raised  in  Pennsylvania  do 
from  those  bred  in  Massachusetts.  Some  of  the  skins  of  both  varieties 
had  tails  much  shorter  than  the  average,  showing  the  unreliability  of  this 
character.  In  a  few  instances  this  member  was  distinctly  tipped  with 
white,  in  both  the  Hudson's  Bay  and  Siberian  skins. 

In  the  li<dit  of  the  now  well-substantiated  facts  of  a  wide  range  of 
seasonal  and  intergrading,  inconstant  individual  variation,  it  seems  to  me 
to  be  beyond  reasonable  doubt  that,  as  I  have  already  stated,  the  mar- 
tens and  sables,  at  least  all  thus  far  described,  belong  to  a  single  ciivum- 
polar  species,  with  possibly  two  or  more  well-marked  and  tolerably  constant 
continental  races. 

8.  Putorius  vulgaris  CVv.  (Mustek*  vulgaris  Linn. :  Putoriut 
pusiUus  And.  and  Bach.)  Least  Weasel.  Bather  rare.  Far  loss 
numerous  than  the  next. 

9.  Putorius  ermineus  Civ.  (Mustela  ermxnea  Linn. ;  Putorius 
noveboracensis  De  Kay ;    Mustela   Richardsanii  and   M.    Oieognanii 
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Bon. ;  Putorius  fuscus,  P.  agilis,  and  P.  ermineus  Aud.  and  Bach.) 
Common  Weasel.  Ermine.  Comparatively  common.  It  varies 
considerably  in  size,  like  other  members  of  this  family,  according  to 
sex  and  age. 

I  have  obtained  specimens  at  Springfield,  identified  some  years  since 
as  belonging  to  the  three  species  currently  admitted  by  American 
authors  as  inhabiting  Eastern  North  America,  —  UP.  Richardsonii  Bon."; 
"  P.  Cicognanii  Bon.,"  and  "  P.  noceboracensis  De  Kay."  I  have  not 
access  to  the  specimens  for  re-examination,  but  that  these  forms,  or 
so-called  species,  occur  in  Massachusetts  there  can  be  little  doubt,  since 
Professor  Baird,  in  his  Report  on  the  Mammals  of  North  America, 
cites  eleven  examples  from  Middleboro',  collected  by  Mr.  J.  W.  P.  Jenks, 
of  his  P.  Cicognanu,  two  of  P.  Richardsonii  and  one  of  P.  noveboracen- 
sis.  As  indicated  by  the  synonymy  already  given,  I  consider  all  these 
as  forming  but  a  single  species,  which,  after  careful  comparison  of  Ameri- 
can with  European  specimens,  I  fully  believe  to  be  identical  with  the 
ermine  (P.  ermineus)  of  the  Old  World.  I  also  feel  obliged  to  consider 
the  common  American  weasel,  after  similar  comparisons,  as  identical  with 
the  common  weasel  (P.  vulgaris)  01*  the  Eastern  continent. 

Although  three  species  of  ermines,  or  stoats,  have  been  supposed  to  in- 
habit New  England,  in  common  with  Eastern  North  America  generally, 
no  constant  character  has  yet  been  indicated  by  which  more  than  a  single 
one  can  be  positively  distinguished.  In  size  there  is  an  almost  impercep- 
tible gradation  from  the  smallest  specimens  to  the  largest,  and  similar  gra- 
dations in  all  other  characters,  not  excepting  the  relative  length  of  the  tail 
to  the  body.  This  latter  character  and  that  of  size  have  formed  the  two 
distinctions  most  strongly  urged  as  specifically  separating  them. 

Previous  to  1838,  all  the  known  weasels  of  North  America  were  con- 
sidered as  belonging  to  two  species,  identical  with  the  Muslcla  vulgaris  and 
M.  erminea  of  the  Old  World.  At  this  time  Bonaparte,  in  his  Fauna 
Italica,  added  a  third,  which  he  called  Mustek*  Cu'ognanii.  He  gave  of  it 
the  following  short  and  very  unsatisfactory  diagnosis  :  "  M.  ru/o-cinna- 
momea,  sub! us  fiaw-aXbida  ;  Cauda  corporis  dimidio  sub-brcciori,  apicc  nigri- 
cante"\  which  contains  the  single  tangible  character  of  "tail  rather  less 
than  half  the  body."  In  the  same  year,  in  Charlesworth's  Magazine  of 
Natural  History*  he  added  a  fourth,  which  he  called  Mustek  longi- 
cauda.  This  species  was  based  on  a  variety  mentioned  in  the  Fauna 
Boreali-Ameneana.t  by  Dr.  Richardson,  as  differing  from  the  common 
ermine  in  being  larger  and  in  having  a  longer  tail.  Bonaparte,  in  the 
same  communication,  changed  the  name  of  the  ermine  weasel  of  Rich- 

*  Vol.  II,  p.  38.  t  Vol.  I,  p.  47. 
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anion's  work  from  .1/.  erminea  to  M,  ffickarcbonH,  he  bettering  them  to  be 
distinct  species,  and  thus  separated  all  the  larger  American  weasels  from 
those  of  the  Old  World.  At  this  point  begins  the  uncertainty  and  confusion 
that  lias  long  existed  in  regard  to  the  number  of  Species  of  American 
weasels  and  their  distinctive  characters.  But  no  changes  were  currently 
adopted  by  American  authors  till  ten  or  twelve  years  later,  when,  in 
1811,  Audubon  and  Baehman,  in  the  Proceedings  and  Journal  of  the  Phila- 
edlphia  Academy  of  Natural  Sciences,  described  a  specimen  taken  on  Long 
bland,  New  York,  as  a  new  species,  under  the  name  of  Mustcla  fusca.*  In 
the  following  year  Dr.  De  Kay,  in  his  Report  on  the  Mammals  of  New 
York,  redescribed  this  specimen  under  the  name  applied  to  it  by  Audubon 
and  Baehman,  and  at  the  same  time  separated  the  larger  representatives 
of  the  ermine  as  a  species  distinct  from  the  Old  World  ermine  and  from  the 
supposed  northern  HI.  Richardsonii  of  Bonaparte.  But  this  author  very 
frankly  adds  :  "  I  have  never  seen  the  true  ermine  in  its  summer  dress,  and 
only  know  it  from  Pennant's  description  (Arct.  Zool.,  Vol.  I,  p.  75)."  He 
calls  the  American  ermine  weasel  Putorius  noveboracensis,  and  regards  it  as 
differing  generically  from  two  other  species  of  weasel  (M.  pustZZa==  M. 
vulgaris  Linn,  and  .1/.  fusca  Aud.  and  Bach.)  described  by  him  as  also  in- 
habiting New  York.  In  1853,  the  authors  of  Viviparous  Quadrupeds  of 
North  America,  in  the  third  volume  of  that  wrork  (p.  184),  characterized 
another  species  as  new,  also  from  New  York  specimens,  which  they  called 
Putorius  agilis.  In  the  same  volume,  under  P.  fuscus,  they  observe  that 
whereas  the  number  of  North  American  weasels  was  believed  by  the  older 
authors  to  be  at  most  two,  while  some  admitted  but  one,  u  there  are  now 
five,  four  of  -which  are  found  in  New  Y'ork."  If  we  add  to  the  new  names 
of  Audubon  and  Baehman  and  De  Kay  the  three  bestowed  on  American 
weasels  by  Bonaparte,  we  have  seven  specific  designations  for  those  of 
Eastern  North  America  alone;  to  these  may  be  added  P.  erminea  and  /'. 
vulgaris^  Audubon  and  Baehman  fully  believing  these  species  to  be  common 
to  both  continents,  thus  making  nine. 

This  was  the  condition  of  the  subject  when  Professor  Baird  revised  the 
group  in  his  Report  on  the  Mammals  of  North  America,  in  1S5  7.  In  this 
work  eight  species  are  admitted  as  inhabitants  of  North  America.  Two 
(P.  frenatus  and  P.  xanthogenys)  are  considered  as  exclusively  southern 
and  western  in  their  distribution;  one  (P.  Kaiuii)  as  northwestern  (4i  Bear- 
ing's Straits  and  Siberia  "),  and  three  /\  Pusil/a,  P.  Cicoynanii,  and  P. 
Richardsonii)  as  distributed  throughout  the  northern  parts  of  the  conti- 
nent and  extending  southwards  into  the  United  States.  Another  (/'. 
boracensis)  is  regarded  as  ranging  from  Massachusetts  and  Northern  New 


*  Proc,  Vol.  I,  p.  92;  Journ.,Vol.  VIII,  1S42,  p. 
22 
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York  west  and  south  to  Southern  Pennsylvania,  Illinois,  and  Arkansas. 
The  locality  of  still  another  is  given  as  Carleton  House,  H.  B.  T.,  this 
being  the  variety  described  by  Richardson  as  occurring  at  that  locality, 
and  named  Mustela  longicauda  by  Bonaparte.  But  Baird  doubtfully 
refers  to  it  also  some  long-tailed  ermines  from  the  Upper  Missouri. 

Concerning  the  Least  Weasel  (P.  pusillus  Aud.  and  Bach,  of  Baird's 
Rep.),  the  only  queries  relating  to  it  have  been  principally  in  reference  to 
its  relationship  to  P.  vulgaris,  P.  pusillus  forming  its  principal  synonyme. 
Bonaparte,  however,  doubted  its  occurrence  in  America,  supposing  his 
P.  Cicognanii  had  been  generally  mistaken  for  it,  as  he  claims  he  found  it 
had  been  in  some  of  the  Middle  States,  and  on  his  authority  Dr.  Godinan 
excluded  it  from  his  American  Natural  History.  Afterwards,  however, 
Dr.  Richardson,  in  the  Zjology  of  Beechey's  Voyage,  applied  to  it  the 
name  of  P.  Cicognanii. 

For  the  smaller  weasels  with  a  distinct  black  tip  to  the  tail,  Professor 
Baird  retains  the  name  of  P.  Cicognanii,  referring  to  it  the  Mustela  (after- 
wards Putorius)  fusca  of  Audubon  and  Bachman.  He  gives  as  its  distinc- 
tive character,  "Length  to  tail,  eight  inches  or  less.  Tail  vertebrae,  one 
third  this  length.  Black  of  tail,  two  fifths  its  length,"  etc.  He  adds,  this 
"  species  is  readily  distinguished  from  the  other  American  weasels  by  the 
small  size,  and  the  tail,  which,  with  the  hairs,  is  rather  less  than  half  the 
body."  In  a  note  he  mentions  the  later  reception  of  some  hunter's  skins 
from  Nova  Scotia  and  Labrador,  among  which  were  some  that  agreed  very 
well  with  typical  specimens  from  Massachusetts,  while  others  were  consid- 
erably larger,  though  in  general  preserving  the  same  proportions.  The 
average  length  of  the  body  in  the  measurements  of  twelve  specimens 
given  by  him  is  8.25  inches*  the  largest  being  10,  and  of  tail  3.62;  but 
between  the  extremes  of  the  series  there  is  a  variation  in  total  length  of 
thirty-six  per  cent  of  the  average,  and  in  the  relative  length  of  tail  to  the 
body  of  twelve  per  cent. 

Pulorius  Richardsonii  is  characterized  by  the  same  author  thus  :  M  Length 
to  tail,  nine  inches  or  less.  Tail  vertebra?,  about  half  this  length.  Black  of 
tail,  nearly  one  half  to  one  third  its  length,"  etc.  "  Is  readily  distinguished 
from  Pulorius  Cicognanii  by  the  longer  tail,  the  vertebra  alone  of  which 
are  fully  half  the  length  of  the  body,  instead  of  requiring  the  entire  tail  to 
effect  this  proportion."*    Of  this  "species,"  the  measurements  of  two  spou- 

*  In  the  Recount  of  P.  Rkhardmmu  in  the  Mammals  of  North  America  there  occurs 
the  following  singular  but  important  discrepancy,  probably  the  result  of  a  typographical 
error.  In  the  third  paragraph  of  page  105  it  is  stated,  "This  species,  a  true  Pulorius 
differs  materially  from  the  larger  North  American  Weasels  in  the  absence  of  a  black  tip  to 
Hie  short  tail  f  in  this  raped  resembling  P.  Cicognanii."  But  in  the  specific  diagnosis 
of/'.  Richard$onii  the  author  says:  "  Black  of  tail  nearly  one  half  to  one  third  its  length"; 
and  in  that  of  P.  Cicognanii,  "  Black  of  tail  tiro  Jifths  its  length**1 
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mens  from  Eastern  Massachusetts  are  given,  both  of  which,  in  general  size, 
fall  within  the  average  of  the  twelve  of  P.  Cicognanii}  thus  showing  that 
u  small  size  "  fails  to  sufficiently  distinguish  the  latter,  and  also  that  short 
tails  and  small  size  do  not  always  go  together  in  specimens  from  the  same 
locality;  the  tails  in  these  two  exceed  the  average  in  the  J*.  Cicognanii  by 
about  thirty  per  cent  of  the  average  of  the  whole  series.  The  distinction 
based  on  the  relative  length  of  the  black  tip  seems  also  intangible,  il  two 
fifths"  coming  just  between  "  nearly  one  half"  and  "  one  third."  To  this 
species  he  refers  the  P.  agiiis  of  Audubon  and  Bachman,  and  of  course  the 
Muslela  (Putorius)  erminea  of  Richardson,  for  which  the  name  Richardsonu 
was  substituted  by  Bonaparte  for  erminea.  Yet  the  dimensions  given  by 
Richardson  accord  in  the  proportions  of  the  tail  to  the  body,  not  with 
Baird's  diagnosis  of  P.  Richardsonti,  but  with  that  of  P.  Cicognanii,  the 
tail  vertebra?  being  but  little  more  than  one  third  the  body,  and  the  hairs 
and  vertebrae  together  being  less  than  one  half.* 

Putorius  noveboracensis  of  Baird's  Report  is  characterized  as  "  Length  to 
tail  about  ten  inches.  Tail  vertebra?  about  half  this  length.  Black  of  tail 
about  half  its  length,"  etc.  It  thus  differs  from  the  last  only  in  being 
larger.  Yet  one  of  the  three  specimens  of  which  measurements  are 
given  scarcely  exceeds  the  size  of  the  larger  of  the  two  specimens  of  P. 
Richardsonti,  and  falls  considerably  below  several  of  the  P.  Cicognanii  in 
length  of  body.  One  of  the  P.  Cicognanii  specimens  even  equals  the  aver- 
age of  those  of  P.  Richardsonti,  although  P.  Cicognanii,  as  previously  ob- 
served, is  supposed  to  be  distinctively  characterized  by  its  small  size. 
Some  differences  in  the  proportional  length  of  the  feet,  and  in  the  color, 
are  mentioned  as  existing  between  this  and  P.  Richardsonti,  but  they  are 
evidently  merely  individual,  and  would  disappear  in  a  comparison  of  a 
large  series.  To  this  species  he  refers  the  P.  crmineus  of  Audubon  and 
Bachman  and  the  P.  noveboracensis  of  De  Kay. 

In  comparing  some  of  the  "  noveboracensis  "  specimens  with  a  short- 
tailed  one  of  the  European  P.  ermineus,  I  am  not  surprised  that  Profes- 
sor Baird  found  "very  decided  points  of  distinction,"  "  notwithstanding  the 
assurance  of  authors"  to  the  contrary.  The  principal  one  mentioned,  how- 
ever, is  the  greater  brevity  of  the  tail  in  the  European,  in  which  the  pro- 
portion of  the  tail  to  the  body  is  about  as  it  is  in  P.  Cicognanii. 

In  Putorius  longicaudus  the  dimensions  are  given  as,  tt  Length  to  tail 
about  eleven  inches.  Tail  vertebra  about  half  this  length.  Black  of  tail 
about  one  fourth  its  length,"  etc.  The  measurements  given  of  three  speci- 
mens average  10.78  inches  in  the  length  of  the  body,  one  only  reaching 
eleven,  while  the  tail  vertebra  alone  equal  fully  half  of  this  length.     It 

*  "  Length  of  head  and  body,  11  inches;  of  tail  (vertebra),  4  inches;  of  tail,  including 
fur,  5  inches."  —  Fan*.  Bor.  Am.,  Vol.  I.  p.  47. 
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differs,  then,  from  P.  Richardsonii  only  in  its  slightly  larger  size,  the  pro- 
portion of  length  of  tail  to  length  of  body  being  essentially  the  same  in  both. 
Some  smaller  specimens  are  referred  to  this  from  the  Upper  Missouri 
of  which  measurements  are  not  given.  Two  of  the  large  specimens  are 
marked  males ;  the  sex  of  the  other  is  not  indicated.  To  this  species 
is  of  course  referred  the  long-tailed  Carleton  House  variety  mentioned 
by  Richardson,  to  which,  as  already  observed,  Bonaparte  gave  the  name 
longicauda. 

From  the  preceding  comparisons  and  remarks  the  inconstancy  and  the 
arbitrary  character  of  the  distinctions  claimed  as  specific  are  fully  evi- 
dent. It  appears  that  short  tails  by  no  means  always  accompany  small 
size,  nor  long  tails  large  size  ;  that  both  occur  at  the  same  localities,  as  well 
as  at  points  as  remote  from  each  other  as  the  most  distant  localities  at 
which  the  species  has  been  found,  as  Hudson's  Bay  Territory  and  the 
Arctic  Regions  on  the  one  hand,  and  Massachusetts,  Pennsylvania,  and 
Illinois  on  the  other;  that  between  the  "species,"  as  characterized  by 
Professor  Baird,  there  is  an  almost  insensible  intergradation  in  all  the 
essential  characters,  some  of  the  so-called  species  resting  on  distinctions 
that  are  by  no  means  differences  (as  P.  Richardsonii  and  P.  longicauda  ; 
P.  Cicognanii  and  P.  noveboracensis,  very  nearly)  ;  finally,  that,  contrary 
to  the  belief  of  this  author,  the  short-tailed  species  (P.  Cicognanii  and  P. 
noveboracensis)  have  a  range  to  the  northwards  equal  to  that  of  the  others, 
the  P.  erminea  of  Richardson  being  distinctly  referable  in  its  proportions  to 
P.  Cicognanii. 

Although  differing  radically  with  the  eminent  author  of  the  Report  on 
the  Mammals  of  North  America  in  respect  to  the  number  of  valid  species 
of  this  group  in  America,—  the  only  American  zoologist  who  has  given  it 
special  attention,  —  I  can  but  commend  the  candor  he  has  exhibited  in  his 
attempt  to  clear  up  the  discrepancies  of  former  authors,  and  to  sift  the  sub- 
ject of  its  obscurities,  as  well  as  the  manner  in  which  he  has  presented 
his  material. 

An  examination  of  numerous  specimens  from  the  New  England  and 
other  Northern  States  has  shown  me  that  the  variations  in  the  relative 
length  of  the  tail  to  the  body  are  merely  analogous  to  similar  individual 
variations  in  the  squirrels  and  other  small  mammals  that  have  this  part 
considerably  developed,  —  a  variation  not  always  due  merely  to  the  length- 
ening or  shortening  of  the  vertebral  segments,  but  occasionally  to  an  in- 
creased or  diminished  number  of  the  vertebra  themselves.  Also,  that  the 
variation  in  size  so  noticeable  in  specimens  from  the  same  locality  is  m 
great  part  sexual,  —  the  males  in  nearly  all  species  of  MustciidcB  being 
considerably  larger  than  the  females,  —  but  in  many  cases  to  immatu- 
rity, and  somewhat  also  to  the  natural  individual  range  in  this  respect, 
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which,  as  in  their  allies,  the  mink  and  marten,  and  in  the  Carnivora  gen- 
erally, is  much  greater  than  in  some  other  group*  The  difference!  in 
color  claimed  now  and  then  as  distinctive  of  different  species  tre  generally 

either  such  as  are  evidently  seasonal,  or  such  as,  like  those  of  the  form  and 
proportions  of  the  feet,  etc.,  would  disappear  in  a  large  series.  I  hence  feel 
convinced  of  the  existence  of  but  two  species  of  weasels  in  Northeastern 
North  America,  and  that  these  are  circutnpolar,  identical  with  the  l\  vulgaris 
and  P.  ermincus  of  the  Old  World.  These  two  are  always  distinguishable 
with  certainty,  while  their  representatives  do  not  present  a  wider  range  of 
variation  in  size  and  other  characters  than  is  currently  admitted  for  serosal 
of  their  congeners.  More  than  this  number  being  admitted,  the  whole 
question  as  to  how  many  should  be  recognized,  and  what  constitutes  their 
distinctive  characters,  becomes  involved  in  the  greatest  uncertainty. 

Two  interesting  facts  in  respect  to  color  in  the  weasels  should  not  in 
this  connection  pass  unnoticed.  One  is  that  both  species  generally  become 
white  in  winter ;  apparently  invariably  so  at  the  far  North,  and  usually  so 
as  far  south  as  Northern  New  England,  but  in  Massachusetts  only  the 
larger  one  (P.  ermincus)  thus  changes,  and  this  not  always.  Still  farther 
south  such  a  change  in  P.  ermincus  occurs  only  occasionally,  and  in  the  ex- 
treme southern  portion  of  its  habitat  not  at  all.*  This  whitening  of  the 
pelage  in  winter  corresponds  in  geographical  relation  to  the  white  or  light 
gray  color  seen  in  the  common  wolf  at  the  north,  and  the  gradual  darken- 
ing of  its  color  southward.  The  other  fact  is  the  usual  greater  intensity  of 
the  yellow  on  the  under  parts  in  specimens  from  the  central  portions  of  the 
continent,  —  a  variation  parallel  with  the  rufous  form  of  the  common  wolf  of 
the  same  region,  and  the  comparatively  more  rufous  tint  of  the  pelage 
seen  in  specimens  from  the  same  district  in  most  continentally  distributed 
species. 

Another  fact  in  respect  to  size  is  also  noteworthy,  as  corroborative  of  the 
general  law  of  the  larger  size  of  the  representatives  of  a  specie!  from  the 
northern  parts  of  its  habitat  than  those  from  the  southern.  The  measure- 
ments given  of  the  length  of  the  body  by  those  authors  who  have  bad 
only  southern  specimens  for  examination  is  seven  inches  for  Putorius  vul- 
garis, and  eight  to  ten  inches  for  the  corresponding  measurement  of  PU- 
torius  ermincus,  but  Richardson,  whose  specimens  were  extremely  northern, 
gives  nine  inches  for  the  same  measurement  of  the  former,  and  eleven  and 
twelve  for  that  of  the  latter. f 

*  Respecting  this  seasonal  change  of  color,  compare  the  observations  of  Richardson 
(Fauna  Roreali-Americana),  Audubon  and  Rachman  (Quadrupeds  of  N.  Amor.),  and 
Baird  (Mam.  N.  Amer.). 

t  Professor  Raird,  in  order  to  reconcile  the  identification  of  Richardson's  specimens 
with  his  P.  Richardsonii,  supposes  the  body  to  have  been  overstretched,  as  he  says  he 
never  saw  any  American  ermines  that  would  measure  eleven  inches  before  skinning ; 
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In  concluding  this  brief  review  of  the  American  weasels, I  will  add  that, 
whether  P.  frenatus  and  P.  xanthogenys  prove  ultimately  distinct  from 
each  other,  as  they  are  likely  to  from  the  northern  species  (P.  ermineus),  I 
regret  to  feel  obliged  to  assign  the  P.  Kaneii  Baird  to  the  synonymes  of  P. 
ermireus,  not  less  from  my  regard  for  its  describer  than  for  the  memory 
of  that  admirable  man  its  name  is  so  appropriately  designed  to  com- 
memorate. To  the  same  category  I  think  must  also  be  referred  the  P. 
bocamelus  Bonaparte,  founded  on  the  southern  race  of  this  species  in 
Europe  (Sardinian  specimens),  as  his  P.  Cicognanii  was  on  a  similar 
American  race. 

Since  writing  the  above  I  have  found  that  Dr.  J.  E.  Gray,  of  the  British 
Museum,  has  recently  referred  Putorius  Kaneii  Baird  to  Mustela  erminea 
Linn.,  it  forming  his  "  variety  2,  Kaneii "  of  this  species.*  To  the  same  species 
he  has  also  referred  the  Putorius  noveboracensis  De  Kay,  and  the  Mustela 
Cicognanii  and  M.  longicauda  Bonap.,  he  calling  them  altogether  "  va- 
riety 3,  americana,"  of  ermineus.  Dr.  Gray  adds  :  "  Dr.  Spencer  Baird,  in 
his  work  on  the  Mammals  of  North  America,  divides  the  stoats  into  six 
species  [P.  Richardsonii,  P.  noveboracensis,  P.  longicauda,  P.  Cicognanii, 
P.  ermineus,  and  P.  Kaneii],  by  the  length  of  the  tail  and  the  black  on  the 

tail When  the  bodies  of  several  English  stoats  have  been  compared 

they  show  how  deceptive  that  character  is.  I  do  not  say  that  they  may 
not  be  distinct ;  but  if  they  are,  there  must  be  other  characters  to  separate 
them  besides  the  mere  length  of  the  tail."  He  accordingly  gives  as 
"species  2"  of  the  stoats,  Mustela  Richardsonii,  on  Professor  Baird's 
authority,  and  as  chiefly  distinguished  by  the  upper  lips  and  legs  being 
"  entirely  brown."  He  adds,  "  I  have  not  seen  this  species."  He  further 
observes :  "  The  specimen  formerly  named  M.  Richardsonii  [by  Bona- 
parte ?],  in  the  British  Museum,  has  the  hinder  part  of  the  upper  lip 
white,  but  the  hair  is  bent  back  and  lost  off  the  front  part."  In  respect 
to  the  white  on  the  upper  lip,  he  states  that  English  specimens  sometimes 
have  it  reduced  to  a  very  narrow  margin. 

The  American  weasel  (P.  pusillus  auct.)  Dr.  Gray  likewise  considers 
identical  with  the  European  P.  vulgaris.  But  Bonaparte's  Mustela  bo- 
camcla  of  Southern  Europe  he  admits  as  a  valid  species,  under  the  sec- 
tion of  weasels,  or  of  species  with  the  "  back  and  tail  uniformly  colored," 
and  extends  its  habitat  to  include  North  Africa  (Algiers  and  Cairo). 
The  correctness  of  this  view  seems  highly  questionable,  since  New  Eng- 
land specimens  of  P.  ermineus  sometimes  have  the  tip  of  the  tail  merely 

forgetting  apparently  for  the  time  being  this  ltiw  of  variation  which  he  was  one  of  the 
first  to  recognize,  and  towards  establishing  which  no  one  else  has  done  so  much. 
*  Troc.  Lond.  ZouL  Soc,  1605. 
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dusky,  the  black  being  almost  obsolete,  in  which  condition  they  seem  not 
essentially  different  from  the  figure  and  original  description  of  P.  bocumda 
in  the  Fauna  Italica. 

10.  Putorius  lutreolus   Ccv.     (P.  vison  Gapper  ;    Vison  lutreo- 
tephala  Gray;  Mustela   lutreola  Linn.)      Mink.     Common. 

I  am  not  prepared  to  admit  Audubon  and  Bachman's  Little  Black  Mink 
(/\  nigrexcens)  as  distinct  from  the  above.  Specimens  referable  to  this 
supposed  species  are  not  of  uncommon  occurrence.  Mr.  B.  R.  Ross  con- 
siders that  the  P.  nujrescens  "  is  nothing  more  than  the  young  of  the  P. 
vison"*  an  opinion  I  have  also  long  entertained. 

In  this  species  we  again  have  an  animal  of  questioned  identity,  some 
authors  considering  it  the  same  as  the  European  Mustela  lutreola  Linn., 
while  others  maintain  its  distinctness.  But  the  differences  seem  very 
slight,  and  have  generally  been  supposed  to  consist  in  the  front  of  the  upper 
lip  being  white  in  the  European,  while  there  is  no  white  on  that  of  the 
American  ;  in  size,  proportions,  and  general  color,  no  one  claims  that  they 
materially  differ.  This  single  character  is  one  of  great  variability  in  their 
near  allies,  the  ermines,  some  having  the  white  margin  of  the  upper  lip 
very  broad,  while  in  others  it  is  very  narrow  and  occasionally  entirely 
obsolete.  The  other  white  markings  on  the  mink  are  notoriously  variable, 
some  specimens  having  this  color  restricted  to  a  very  narrow  chin  patch,  or 
even  entirely  wanting,  while  in  others  there  are  spots  of  white  on  the  throat 
and  between  the  fore  legs  ;  in  still  others  white  spots  occur  also  along  the 
middle  of  the  abdomen  and  between  the  hind  legs,  forming  an  interrupted 
median  line  of  white  patches.  I  also  feel  confident  that  I  have  seen 
specimens  of  the  American  animal  with  a  white  margin  to  the  upper  lip. 
Experienced  trappers  positively  assure  me  that  such  examples  are  of 
occasional  occurrence.!     Dr.  Gray,  however,  gives  a  second  character  of 

*  Natural  History  Review,  July,  1862,  p.  273.  In  a  later  paper  in  the  Canadian  Nat- 
uralist and  Geologist  (Vol.  VI,  p.  30),  Mr.  Ross  says  the  P.  nigrescens  of  Audubon  and 
P>aehman  are  "  merely  common  minks  under  three  years  of  age."  He  states  in  another 
place  (1.  c.  p.  29),  "1  have  remarked  that  the  color  of  this  animal,  as  well  ai  that  of  the 
otter  and  beaver,  grows  lighter  as  it  advances  in  years,  and  that  the  white  blotches 
or  spots  are  of  greater  size  and  more  distinct  in  the  young  than  in  the  old.  The  color 
of  a  young  mink,  (under  three  years),  when  killed  in  season,  is  very  handsome;  its  color 
is  often  an  almost  pure  black."  I  have  myself  observed  a  similar  variation  in  color 
with  ago  in  the  common  black  rat,  and  in  other  mammals,  as  well  as  in  many  birds. 

t  Since  writing  the  above  I  find  Mr.  Ross  says,  in  referring  to  Professor  Baird's  re- 
mark that  the  American  mink  never  has  the  edge  of  the  upper  lip  white,  "  I  have  never 
seen  the  ivhole  of  that  part  so  colored,  but  in  one  specimen  now  on  my  table  theft  is  a 
white  spot  beneath  the  nostril." 
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distinction  between  the  American  and  European  animals,  —  a  difference 
in  the  size  of  the  upper  tubercular  tooth,  —  the  value  or  constancy  of  which 
I  have  at  present  no  means  of  determining. 

Of  the  American  animal  Dr.  Gray  makes  three  "  varieties."  The  first  is 
dark,  with  unspotted  throat  and  chest,  whose  habitat  he  gives  as  "  Van- 
couver's Island";  but  it  also  occurs  in  Massachusetts,  Michigan,  and  Illi- 
nois, as  I  have  myself  observed,  and  probably  throughout  the  habitat  of  the 
species.  The  second  is  characterized  simply  as  having  the  u  chin  entirely 
brown,"  while  the  third  is  Audubon  and  Bachman's  P.  nigrescens.  No 
special  habitat  is  given  for  the  last  two.  Neither  of  them,  however,  is  a 
permanent  variety.  In  the  general  color,  as  well  as  in  the  white  spots, 
there  is  a  wide  variation,  different  specimens  varying  from  pale  brown  to 
quite  intense  black.  There  is  also  an  extensive  variation  in  size,  but  as 
very  large  and  very  small  individuals  occur  in  each  stage  of  color  it  is  very 
difficult  to  consider  any  of  these  variations  as  other  than  individual,  or  such 
as  are  evidently  to  be  referred  to  season,  sex,  or  age. 

Numerous  supposed  species  of  the  Old  World  mink  have  also  been  char- 
acterized, chiefly  from  the  warmer  regions,  five  of  which  are  recognized  as 
valid  by  Dr.  Gray.  The  first  of  these  is  the  common  M.  lutreola  of  Linnaeus, 
the  habitat  of  which  is  given  as  "  Europe."  The  second  is  the  M.  siberica  of 
Pallas,  which  Dr.  Gray  says  is  paler  and  smaller  than  M.  lutreola,  with  the 
tail  relatively  longer  and  the  end  paler  colored,  or  like  the  back,  instead  of 
darker  than  the  back.*  He  observes  that  it  "  varies  greatly  in  the  quantity 
of  white  on  the  chin  and  throat,"  and  adds  that  the  "  males  are  much  smaller." 
The  last  statement,  if  true,  indicates  a  remarkable  exception  to  the  sexual 
law  of  variation  in  size  in  this  family.  The  habitat  is  given  as  Siberia, 
Himalaya,  Japan,  China,  and  Formosa.  Dr.  Gray's  third  species  is  the 
Mmtela  canigula  of  Hodgson,  originally  described  from  specimens  from 
the  Nepaul  Hills  of  India.  Its  chief  distinction  seems  to  be  an  unusual 
amount  of  white  on  the  face,  chin,  throat,  neck,  and  chest,  although  Gray 
mentions  as  a  variety  a  specimen  with  darker  fur  and  much  less  white. 
His  fourth  species,  Mustela  (Vison)  Horsfieldii  Gray,  seems  not  to  differ 
particularly  from  the  others,  or  from  frequent  American  specimens,  as  its 
"variety  two"  is  characterized  as  "chin  brown,  edge  of  under  lip  only 
white."  This  is  likewise  from  India  (Bootan)  and  Japan.  The  fifth,  from 
Nepaul,  the  Putorius  subhcrnnchalna  of  Hodgson,  differs  from  the  preceding 
in  being  generally  lighter  or  redder,  —  in  other  words,  having  less  in- 
tensity of  color, —  with  minor  differences  in  the  nmount  and  distribution 
of  the  white.  If  all  these  species  are  valid,  it  will  be  seen  that  Southern 
and    Eastern    Asia   and    Japan    are    peculiarly    rich    in    species    of   this 

*  The  relative  sha.le  of  color  of  the  tip  of  the  tail  as  compared  with  the  back  is  a 
character  too  inconstant  in  this  group  tc  merit  serious  mention. 


MUSEUM   OF  COMPARATIVE  ZOOLOGY.  177 

group.*  But,  in  view  of  the  well-known  rimilar  variations  presented  by  our 
American  mink,  they  seem  to  rest  on  very  unsatisfactory  distinct 
pecially  as  the  lt  varieties"  admitted  under  Borne  ofthem  i  over  the  differences 
considered  as  distinctive  of  the  different  species.  The  general  pil<-r  color 
and  somewhat  smaller  size  of  the  southern  lbrmsfis  paralleled  by  similar 
differences  in  specimens  of  the  American  animal  from  the  southern  portion 
of  its  habitat.  h\  view  of  all  these  facts,  I  strongly  incline  to  the  opinion 
that  we  have  here  again  but  one  circumpular  and  widely  dispersed  species, 
with  possibly  two  continental  or  geographical  races  that  may  be  more  or 
less  easily  recognized.  Else,  as  in  similar  cases  previously  discussed,  we 
must  admit  an  indefinite  number,  subject  in  this  respect  and  in  their 
limitation  to  the  caprice  of  those  authors  whose  forte  is  in  the  description 
of ''supposed  new  species."  J 

11.  Gulo   luscus    Sabine.     Wolverine.     Dr.  De  Kay,  in  his 

*  It  is  a  fact  especially  noteworthy  that  regions  whose  Natural  History  is  considered 
as  but  partially  explored  are  far  richer  in  species  (I  refer  more  especially  to  mammals 
and  birds),  accepting  only  such  as  are  currently  allowed,  than  those  much  longer  and 
more  familiarly  known.  To  be  assured  of  this  one  needs  but  to  compare  Soutbern  and 
Middle  Europe  with  the  corresponding  parts  of  Asia,  or  Eastern  and  Northern  America 
with  Mexico  and  Central  America,  adopting  as  a  basis  for  the  comparison  only  t 
types  or  groups  widely  distributed.  This  fact  is  especially  illustrated  in  the  Carnivore, 
as  the  present  family  of  Muttelida  exemplifies.  While  distinct  types  appear  in  different 
regions,  as  some  in  the  warmer  latitudes  that  are  not  found  in  the  colder,  and  met  v>  n  ', 
the  martens  and  Babies,  as  well  as  the  minks,  under  not  very  different  physical  con- 
ditions, far  outnumber  in  Eastern  Asia  alone,  in  reputed  species,  their  representatives  in 
Europe.  While  I  would  not  deny  the  possibility  of  this  being  a  fact,  the  intimate  rela- 
tionship which  these  several  supposed  species  hear  to  each  other,  aswell  as  to  the  Euro- 
pean, and  the  unsatisfactory  distinctions  on  which  they  are  founde  1,  seem  to  render  it 
extremely  improbable.  If  we  extend  the  comparison  to  other  groups,  an  I  to  other 
regions,  we  constantly  meet  with  eases  parallel  in  all  respects  to  this.  This 
of  species  also  almost  always  happens,  in  mammals,  among  those  least  known,  either 
through  their  great  scarcity  or  their  nocturnal  or  reclnse  habits  rendering  them  ditrt- 
cult  to  obtain.  The  explanation  of  this  seems  to  be  that  new  species  are  not  antici- 
pated to  occur  in  a  region  that  has  been  for  a  long  time  thoroughly  explored,  while 
specimens  from  imperfectly  known  districts,  or  of  spSoies  in  groups  where  the  -p 
are  supposed  to  he  difficult  to  distinguish,  are  most  critically  examined,  and  those 
differing  slightly  from  others  previously  described  —though  not  more,  in  many  oases, 
than  specimens  unquestionably  of  the  same  Bpeoies  an  1  obtained  at  the  same  locality 
frequently  do — are  presumed  to  represent  undescribed  Bpeoies. 

t  See  Gray's  table  of  comparative  measurements  of  the  skulls  of  his  several  species 
Proc.  Lond.  Zool.  Soc.,  1866,  p.  118, 

I  In  the  mink,  as  In  the  marten,  it  is  an  interesting  fact  that  the  Asiatic  specimens 
bear  a  stronger  resemblance  to  the  American  than  the  European  d<\     Acoordii 
RUthors,  specimens  not  unfreqnently  occur  in  Japan  and  portions  of  Easter;:  AAia  that 
are  hardly  distinguishable  from  average  American  ones. 
23 
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Report  on  the  Mammalia  of  New  York,  published  in  1842  (p.  28),  says  : 
"  Professor  Emmons  states  that  they  still  exist  in  the  Hoosac  Moun- 
tains, Massachusetts."  But  the  species  is  not  given  in  Emmons's  Re- 
port, published  two  years  before  ;  it  occurs,  however,  in  Dr.  Hitch- 
cock's List,  with  the  following  note  :  '•  On  Hoosac  Mts.  ;  rare.  — 
Emmons."  It  is  more  or  less  common  from  Northern  New  England 
to  the  Arctic  coast. 

This  species  is  remarkable  for  being  the  only  one  in  the  Mammalian 
Fauna  of  the  State  usually  regarded  as  common  to  both  the  Eastern  and 
Western  Hemispheres.  The  existence  in  all  together  of  but  two  or  three 
circumpolar  species  of  land  mammals  is  admitted  by  many  naturalists. 
It  must  also  present  an  unusual  constancy  of  character,  since  not  only 
has  it  escaped  subdivision  into  pseudo-species,  but  even  no  '•  varieties" 
have  been  generally  recognized. 

12.  Lutra  canadensis  Sabine.  (Latax  canadensis  Gray  ;  Lutra 
canadensis  and  L.  destructor  Barnston.*)  Otter.  Not  rare  ;  still  not 
often  captured.  At  Springfield  I  have  known  some  half-dozen  speci- 
mens taken  in  the  last  ten  years. 

13.  Mephitis  mephitica  Baird.  (M.  cJtinga  Tiedemann  ;  M. 
varians  Gray ;  M.  mesomelas  and  M,  chinga  Maximilian.)  Skunk. 
Abundant.  Individuals  from  the  same  locality,  and  even  from  the 
same  litter,  are  very  variable  in  color,  some  being  almost  entirely  black, 
while  others  have  a  very  large  proportion  of  white.  The  amount  of 
baldness  on  the  soles  of  the  feet  is  also  very  variable,  independently 
of  season  or  age,  although  this  has  been  deemed  by  some  naturalists,  as 
Lichtenstein  and  others,  as  a  character  of  great  importance.  Attention 
has  been  previously  called  to  its  inconstancy  .| 

Probably  no  other  North  American  mammal  is  so  strikingly  variable  in 
color  as  the  common  skunk  ;  it  is  hence  not  surprising  that  foreign  natu- 
ralists, unacquainted  with  the  animal  in  life,  have  made  of  it  a  considerable 
number  of  supposed  species.  So  well  known  is  this  variability  to  most 
persons  at  all  familiar  with  the  animal  that  it  is  all  the  more  unexpected 
to  find  from  a  naturalist  so  justly  reputed  for  accuracy  as  the  author  of  the 
Report  on  the  Mammals  of  North  America  a  statement  like  the  following : 
"  This  species  varies  considerably  in  its  markings,  though  individual*  from 
the  same  locality  are  usually  quite  similar."'  J     Especially  is  this  so  after  the 

*  Canadian  Naturalist  and  Geologist,  April,  1868,  p.  147. 

t  See  Dr.  J.  E.  Gray's  Review  of  the  Muatelida,  I'roo.  Lond.  Zool.  Soc,  1S65,  p.  147. 

J  Mam.  X  Amer.,  p  195. 
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detailed  account  given  by  Audubon  and  Bachman  of  rery  iride  differ 

in  color  between  individuals  of  the  same  litter.*    The  majority  of  the  M  i" 

Baohnsetti  specimens  I  have  teen  accord  very  well  with  Profeesor  liaird's 

diagnosis,  the  general  color  being  black,  with  a  narrow  white  streak  down 
the  face,  a  large  white  nuchal  patch,  and  a  broad  white  streak  on  each 
side  of  the  back  reaching  commonly  nearly  to  the  tail,  which  is  tipped 
with  the  same  color.  Sometimes  the  face  streak  is  united  with  the  nuchal 
patch,  but  oftener  it  is  separated  by  a  narrow  space  of  black,  and  is 
casionally  absent.  The  dorsal  streaks  vary  in  breadth  and  posterior  extent, 
generally  enclosing  a  narrow  band  of  bla^k  ;  but  the  latter  is  sometimes 
wanting,  when  they,  uniting  along  the  median  line,  form  but  one  ;  they  run 
nearly  parallel  or  widely  diverge  posteriorly,  where  frequently  each  is  deeply 
bifid;  more  frequently  than  otherwise  they  entirely  cease  near  the  loins. 
The  nuchal  patch  also  varies  in  form  and  extent ;  generally  it  is  contin- 
uous with  the  dorsal  streaks,  but  is  often  entirely  separate  from  them,  and 
is  itself  sometimes  divided,  forming  two  small  lateral  patches;  its  general 
outline  is  variable  almost  beyond  description.  The  white  on  the  tail  is 
sometimes  terminal  and  sometimes  basal ;  now  and  then  it  is  quite  absent, 
but  occasionally  it  preponderates  over  the  black.  The  distinct  terminal 
pencil  of  long  white  hairs  in  the  tail,  so  often  described,  seems  generally 
best  defined  in  young  specimens  :  in  full-grown  ones  it  is  frequently  absent. 
Individuals  occasionally  occur  that  are  either  entirely,  or  almost  entirely, 
black ;  much  more  rarely  others  with  nearly  the  whole  of  the  dorsal  sur- 
face white,  as  in  a  specimen  in  the  Museum  of  Comparative  Zoology, 
collected  in  Newton,  Mass.,  by  Mr.  C.  J.  Maynard.  This  has  the  black 
restricted  to  a  narrow  dorsal  line,  a  few  scattering  hairs  in  the  tail  and 
to  the  lower  surface  of  the  body,  the  white  dorsal  band  bring  nearly  two 
inches  broad  on  the  neck  and  seven  at  the  ioins.  Mr.  Maynard  has 
another  specimen,  taken  at  the  same  locality,  which  has  still  more  white, 
there  being  no  black  median  line,  and  the  white  extends  still  lower  on  the 
sides  of  the  body.  In  short,  the  variations  in  color  in  the  skunks  are 
almost  endless,  scarcely  any  two  specimens  being  quite  alike.  It  therefore 
seems  preposterous  to  found  species  on  particular  styles  of  coloring,  or  on 
the  relative  proportion  and  distribution  of  white  and  black,  .is  several 
authors  have  done. 

Eight  species  were  described  by  Liechtenstein  in  his  monograph  of 
the  genus  Mephitis]  from  Mexico  and  the  United  States  alone,  while  from 
North  and  South  America  together  he  gave  sixteen  !  Professor  Baird 
recognized  six    in   his   Report,    and   mentions  three  others  described   by 

*  Quad.  N.  Amer.,  Vol.  I,  p.  319. 

t  Ueber  die  Gattung  Mtjriiitis,  Afliand.  Akad.  Wiss.,  Berlin,  tor  1S36.  249- 

315,  and  2  plates. 
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Lichtenstein  from  Mexico  as  probably  valid  and  also  likely  to  occur  in 
the  United  States.  Dr.  Gray*  has  very  judiciously  reduced  the  number 
to  five,  including  those  of  both  North  and  South  America,  but  lie  places 
them  in  what  he  considers  three  genera, —  Conepatus  (1837,  nearly  equal 
to  Thiosmus  Liechtenstein,  of  subsequent  date),  Mephitis,  and  Spilognle. 
He  gives  all  as  occurring  in  North  America.  To  the  first,  Conepatus 
nasutus  Gray  (M.  nasuta  of  Bennett  f),  he  refers,  and  it  appears  to  me  very 
properly,  the  M.  leuconota-  and  M.  mesoleuca  of  Lichtenstein  and  Baird,  and 
numerous  other  species  of  other  authors,  thus  greatly  reducing  the  number 
previously  received.  He  separates  it,  however,  into  four  u  varieties,"  which 
are  based  on  the  distribution  of  the  colors,  although  they  seem  to  be  about  as 
uncertain  in  extent  and  relative  proportion  in  this  species  as  in  the  more 
northern  one.  Of  Mephitis  proper  Gray  gives  three  species,  two  of  which 
(M.  vittata  Licht.  and  M.  mexicana  Gray,  =  M.  macroura  Licht.)  are  from 
Mexico,  and  the  other  (M.  varians  Gray,  =  M.  mephitica  Baird,  ==  M.  chinga 
Tiedemann)  is  generally  distributed  over  North  America,  from  Great  Slave 
Lake  %  southwards  ;  of  Conepatus  and  Spilogale  one  each.  It  is  highly  prob- 
able, however,  that  Mexico  is  not  thus  pre-eminently  rich  in  species  of 
these  animals,  and  that  Gray's  two  Mexican  species  may  be  referred  to 
the  common  North  American  one,  since  they  rest  almost  solely  on  distinc- 
tions of  color  that  are  far  from  peculiar  to  the  Mexican  examples.  This 
being  true,  we  have  three  supposed  genera  containing  a  single  species 
each,  or,  what  seems  to  me  more  probable,  the  alleged  differences  being 
slight,  a  single  genus  with  three  species,  which  agree  rather  closely  in  their 
general  style  of  coloring  and  in  possessing  a  remarkably  large  range  of 
indefinite  color  variation.  In  distribution,  one  (AT.  mephitica)  is  northern, 
ranging  from  Mexico  almost  to  the  Arctic  regions,  and  the  others  (M. 
mesoleuca,  =  Conepatus  nasutus  Gray,  and  M.  bicolor)  southern,  inhabiting 
from  Mexico  and  the  Southern  States  to  Patagonia. 

Our  common  species  (M.  mephitica  Baird)  Dr.  Gray  divides  into  five 
"varieties,"  based  on  the  relative  extent  of  the  white  dorsal  streaks,  which 
form  among  themselves  a  graduated  series.  The  inconstant  nature  of  the 
characters  assigned  to  these  as  distinctive  it  seems  to  me  renders  them 
unworthy  of  recognition,  since  they  not  only  all  occur  at  single  local- 
ities, but,  as  Audubon  has  shown,  §  several  of  them  sometimes  appear  in  the 

*  Proc.  Loud.  Zool.  Soc,  1S65,  pp.  145  et  seq. 

t  Ibid.,  1888,  p.  29. 

t  B.  R.  Robs,  I.  c,  p.  273. 

§  "In  the  winter  of  1844  wo  caused  a  burrow  to  be  opened  in   Rensselaer  County, 

.  V.,  which  we  knew  contained  a  large  family  of  this  species.  We  found  eleven;  they 
«rere  all  full  grown,  but  on  examining  their,  teeth  and  claws  wo  concluded  that  the  fam- 
ily was  composed  of  a  pair  of  old  ones,  with  their  large  brood  o(  young  of  the  previous 
season.     The  male  had  a  white  stripe  on  the  forehead;  and  from  the  occiput  down  the 
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same  litter.  Most  of  these  pseudo-varieties  and  others  of  a  similar  charac- 
ter have  been  described  by  authors  as  distinct  species.  Prince  Maximilian 
in  his  lateet  work*  still  maintained  the  existence  of  two  species,  AT. 
mesomeku  Licht  and  M.  chinga  Tiedem.,  in  the  United  States.  The  latter 
(.1/.  chinga)  he  seems  to  have  known  only  from  Imperfect  skins  brought  by 
the  Indians  of  the  Upper  Missouri  from,  as  he  presumed,  the  Red  River 
of  the  North  and  the  Saskatchewan.  They  were  used  by  them  as  trap- 
pings for  the  legs,  and  were  all  very  white,  differing  only  in  this  respect 
from  the  common  skunk.  As  specimens  similarly  colored  occur  more 
or  less  frequently  throughout  the  United  States,  it  seems  more  probable 
that  the  Indians  may  have  selected  skins  of  this  color  for  the  special  use 
to  which  we  are  informed  they  applied  them  than  that  the  skunks  of  any 
given  region  are  generally  so  colored. 

Without  going  into  the  synonymy  of  the  subject  in  detail,  I  may  add 
that  for  the  common  North  American  species  Dr.  Gray  strangely  adopts  the 
specific  name  of  varians  (.1/.  variant  Gray,  1837),  this  name  being  super- 
seded in  priority  by  both  chinga  of  Tiedemann  (1808)  and  americana  of 
Sabine  (1823),  as  well  by  mephitica  of  Shaw  (Vivera  mephilica,  1792). 
This  latter  being  the  one  first  given,  has  very  properly  been  adopted  by 
Professor  Baird. 

URSID2E. 

14.   Procyon   lotor  STORR.f     Raccoon.     Formerly  numerous, 

whole  of  the  back  had  another  white  stripe  four  inches  in  hreadth ;  its  tail  was  also 
■white.  The  female  had  no  white  stripe  on  the  forehead,  but  had  a  longitudinal  stripe 
on  each  side  of  the  back,  and  a  very  narrow  one  on  the  dorsal  line;  the  tail  was  wholly 
black.  The  young  differed  very  widely  in  color;  we  could  not  find  two  exactly  alike; 
some  were  in  part  of  the  color  of  tho  male,  others  were  more  like  the  female,  whilst  the 
largest  proportion  were  intermediate  in  their  markings,  and  some  seemed  to  resemble 
neither  parent.  We  recollect  one  that  had  not  a  white  hair  except  the  tip  of  the  tail 
and  a  minute  dorsal  line."  —  Audubon  and  Baohxah,  Quadrupeds,  Vol.  I,  p.  319.  See 
also  the  two  young  figured  by  these  authors  (Plate  42),  one  of  which  has  white  stripes 
on  the  back  and  a  black  tail,  and  the  other  no  stripes  and  the  end  of  the  tail  white, 
though  both  were  of  the  same  litter.  I  have  myself  met  with  similar  variation  in  tho 
same  litter  of  young. 

*  Verzeichniss  Nordamerikanischer  Siiugethiere,  Archivfar  Naturg.,  XVII,  2,  p.  21S. 
f  Ursus  lotor  Linn.kus,  Syst.  Nat.,  I,  175S,  4.8,  lb.,  I,  1700,  70. 
Procyon  lotor  Storr,  Bod.  Meth.  Anim.,  1780. 

44         Uernandezii  WaglkB.  Isis,  XXIV,  1881,  514. 

"  "  Baird,  N.  Am.  Mam.,  1867,  '212. 

H  "  Ib.,  U.  S.  &  Hex.  Bound.  Surv.,  II,  Mam.,  1889,  22. 

M  "  var.  mexicana  Baird,  lb.,  22. 

"         lotor,  var.  mexicana  St.  HlLAIRK, Voyage  tie  la  Venus,  Zobl.,  I,  1 B  .VI. 

"        nivea  Gray,  Charlesw.  Mag.  Nat.  Hist.,  1, 1837,  580. 

"       psora  Ib.,  Ann.  &  Mag.  Nat.  Hist.,  X,  1S42,  261. 
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and  still  more  or  less  common  in  the  mountainous  and  sparsely  settled 
parts  of  the  State. 

Quite  variable  in  color,  the  variations  on  the  one  hand  tending  strongly 
towards  melanism  and  on  the  other  towards  albinism.  On  specimens  pre- 
senting the  latter  kind  of  variation  seems  to  have  been  founded  the  Procyon 
nivea  of  Gray  from  Texas,*  as  probably  also  the  P.  psora  of  Gray  f  from 
California.  X  With  the  variations  in  the  general  tint  the  markings  usually 
become  more  or  less  indistinct.  In  even  what  may  be  considered  as  the 
normal  or  average  type  the  dark  rings  of  the  tail  vary  from  four  to  six 
in  number,  in  intensity  of  color,  and  in  relative  breadth  to  the  interspaces ; 
sometimes  the  dark  rings  are  only  about  half  the  width  of  the  intervening 
lighter  ones,  but,  as  I  have  observed  to  be  the  case  in  numerous  specimens 
killed  in  Massachusetts,  Western  New  York,  and  Florida,  they  often  equal, 
and  not  unfrequently  exceed  them.  The  tail  varies  also  in  its  form  and  size, 
as  it  does  in  the  foxes  and  marmots,  sometimes  tapering  considerably  to- 
wards the  tip,  though  generally  but  slightly.  Yet  these  characters  have 
been  assumed  by  some  authors  to  be  indicative  of  specific  differences,  the 
Procyon  Hernandezii  of  Wagler§  having  been  founded  originally  on  such 
slight  variations.  Professor  Baird,  however,  has  gone  quite  fully  into  a  dis- 
cussion of  its  merits  as  a  species,  ||  but  the  distinctions  he  particularly  men- 
tions as  separating  it  from  P.  lotor  —  the  more  tapering  form  of  the  tail, 
the  rings  of  which  he  deems  "  narrower  and  better  defined,"  with  "  the  light 
intervals  wider,"  and  a  "  nearly  constant  difference  in  the  color  of  the 
upper  surface  of  the  hind  feet,"  which  he  says  is  darker  in  P.  Her- 
nandezii—  are  so  slight,  and  based  withal  on  characters  so  exceedingly 
liable  to  variation,  that  they  can  scarcely  be  considered  as  of  specific 
value.  Though  apparently  of  somewhat  larger  size  the  relatively  largei 
and  stouter  feet  claimed  by  him  to  distinguish  P.  Hernandezii  his  meas- 
urements seem  to  scarcely  sustain.  He  admits  that  P.  Hernandezii 
bears  a  very  close  relationship  to  the  P.  lotor,  and  says  that  u  without 
close  comparison  the  differences  are  perhaps  intangible,"  and  that  4%  its 
characteristics  are  more  comparative  than  absolute."  Still  "an  examina- 
tion of  a  large  number  of  North  American  raccoons."  he  affirms,  "  has 
resulted  in  the  appreciation  of  certain  differences  which  appear  quite 
constant."     They  arc  those  above   specified,   and,  as  I  have  already  ob- 

*  Charlesworth's  Mag.  Nat.  Hist.,  Vol.  1, 1S37,  p.  680. 
t  Ann.  and  M:i<r.  Nat.  Hist.,  Vol.  X,  1S42,  p.  267. 

X  In  his  recent  revision  of  the  "  Ursine  Animals,"  Dr.  Gray  has  referred  both  these  to 
the  P.  lotor.     See  Proc.  Lond.  Zoiil.  Soc.,  1SC4,  p.  6S4. 
§  bis,  XXIV,  1831,  p.  514. 
||  See  N.  Am.  Mam.,  p.  213,  aud  Mex.  Bound.  Survey,  Vol.  II,  Mammals,  p.  22. 
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served,  arc  very  slight,  and  pertain  to  the  most  variable  parts  of  the 
animal.  Some  of  them  I  feel  sure  are  but  individual  differences,  de- 
pending mainly,  especially  those  in  respect  to  the  form  erf  the  tail,  on  age 

or  season.  In  respect  to  the  black  annuli,  hardly  two  specimens  can  be 
found  that  do  not  vary  more  or  less.  In  the  large  series  of  New  Eng- 
land specimens  in  the  Museum  of  Comparative  Zoology,  the  variation  be- 
tween the  extremes  in  this  respect  covers  the  whole  range  of  the  differences 
assumed  to  distinguish  the  two  supposed  species.  The  single  authentic 
specimen  of  P.  Hernandezil,  labelled  apparently  by  Professor  Baird  himself, 
that  I  have  seen*  is  not  appreciably  different  in  general  color  from  many 
Massachusetts  specimens.  The  supposed  differences,  it  seems  to  me,  are 
hence  reduced  to  the  single  one  of  absolute  size,  which  a  large  number  of 
specimens  of  the  so-called  P.  Hernandezii,  from  different  localities,  might 
very  considerably  modify.  From  a  comparison  of  authorities,  as  will  be 
seen  from  the  remarks  that  follow,  this  seems  to  be  indeed  the  fact.  The 
example  of  P.  Hernandezii  above  referred  to  (Xo.  G7,  Smithsonian  Cat.), 
from  Bodega,  California,  is  actually  smaller  than  the  average  of  New  Eng- 
land specimens. 

Professor  Baird  remarks  that  some  of  the  characters  of  P.  Ilcrnandezu 
given  by  Wagler  and  Wiegmann,  as  the  prevailing  color  of  the  back  and 
sides,  differed  from  specimens  he  referred  to  it ;  in  other  words,  they  were 
more  like  his  P.  lotor.  St.  Hilaire,  in  the  Zoology  of  the  Voyage  of 
the  Venus,  f  also  described  and  figured  a  specimen  from  Mazatlan  that 
varied  similaily  from  P.  Ilernandcz'd  Baird,  it  being  smaller  and  colored 
more  like  P.  lotor.  Under  Procyon  Hernandezii  var.  mexicana,  Baird 
describes  a  single  skin  brought  by  the  Boundary  Commissioners  from 
Espia,  Sonora,  that  he  says  agrees  with  St.  Hilaire's  Mazatlan  speci- 
men (already  referred  to),  which  St.  Hilaire  considered  to  differ  in  noth- 
ing but  in  intensity  of  color  from  the  common  P.  lotor.  Professor  Baird 
remarks  that  this  Espia  specimen  exhibits  a  close  relationship  to  P.  lotor, 
though  readily  distinguishable  from  it,  he  claims,  by  its  "  larger  and  more 
naked  feet  and  hands."  These  specimens,  in  resembling  P.fotormore  than 
some  others  from  the  same  region  referred  to  P.  Hernandezii,  show  still 
more  fully  the  inconstancy  of  some  of  the  characters  on  which  the  latter  is 
founded.  In  habits  the  two  supposed  species  have  not  been  found  to 
differ.  J     Hence,  unless  the  more  southern  P.  cancriwrus  occurs  in  Cali- 

*  Contained  in  the  Museum  of  the  Boston  Society  of  Natural  History,  and  received 
from  the  Smithsonian  Institution. 

t  Vol.  I,  1855,  p.  25,  pi.  VI. 

t  Professor  Baird  observes:  "  According  to  Dr.  Berlandier,  the  habits  of  this  bjm 
[P.  Ilcrnandezu]  are  precisely  similar  to  those  of  the  common   raccoon."     Dr.   G    B. 
I.Vnnerly's  notes  are  also  of  the  same  purport.  —  Report  on  the  Mammals  of 'Me  1'nittd 
Statu  and  Mexican  Boundary  Survey,  p.  22. 
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fornia,  as  supposed  by  Audubon  and  Bachman,  I  see  no  reason  "why,  In 
view  of  the  known  variability  of  P.  lotor  in  the  Eastern  States  and  the 
relatively  small  differences  only  thus  far  pointed  out  between  them  and 
their  Western  relatives,  all  the  raccoons  of  the  United  States  thus  far 
known  should  not  be  referred  to  P.  lotor.* 

15.  Ursus  arctos  Linnjeus.  (U.  americanus  Pallas.)  Black 
Bear.  Extinct  in  the  more  thickly  settled  parts  of  the  State  ;  oc- 
casional among  the  mountains  of  the  western  counties. 

In  respect  to  the  occurrence  of  this  species  in  this  State,  Dr.  Emmons 
remarked  in  1840 :  u  It  is  not  many  years  since  great  numbers  appeared 
there  [on  the  Hoosac  Mountain  range]  at  once,  and  between  twenty 
and  thirty  were  taken  in  the  course  of  one  autumn,  on  the  mountains 
in  Adams  and  Williamstown.  They  are  still  to  be  found,  and  several 
have  been  taken  every  year  since."  (Rep.,  p.  24.)  The  local  news- 
papers yet  frequently  chronicle  their  capture  in  Berkshire  County. 

Contrary  to  what  was  formerly  supposed,  bears  everywhere  appear  to  be 
amonor  the  most  variable  of  mammiferous  animals,  not  only  in  coloration, 
but  in  size,  proportions,  and  in  the  conformation  of  the  skull  and  other 
parts  of  the  skeleton.  Those  familiar  with  them  in  life  say  it  is  rare  to 
find  two  alike.  A  writer  in  the  American  Naturalist  f  has  alluded  to  two 
females  of  the  same  litter,  captured  by  him  in  Maine  when  young  and  raised 
as  pets,  that  differed  so  essentially  in  their  general  build  as  to  correspond 
respectively  with  what  has  been  termed  "  ranger  bear  "  and  "  hog  bear," 
they  differing  also  as  much  in  disposition  as  in  form.  I  am  also  informed 
by  my  friend  Mr.  C.  W.  Bennett  that  he  has  known  two  cubs  of  the  same 
litter,  taken  in  one  of  the  Western  States,  that  as  they  grew  up  differed 
very  materially  from  each  other  in  color,  one  being  black  and  the  other 
brown.  They  differed  also  widely  in  form  and  disposition,  one  being  docile 
and  playful  while  the  other  was  ferocious  and  dangerous.  The  leading  va- 
rieties in  color  of  the  American  and  European  bears,  as  the  brown  and  the 

*  This  is  also  the  view  now  taken  by  Dr.  Gray,  who  remarks  respecting  P.  Inter  as 
follows:  "  This  species  varies  rather  in  the  tint  of  its  colors  in  the  different  parts  of  North 
America  It  is  very  apt  to  become  white,  and  is  thus  the  Proci/nn  iiirca  (Gray,  Mag. 
Nat.  Hist.,  1867,  p.  5?0)  from  Texas;  I  described  a  specimen  from  California,  with  the 
tail  imperfect,  as  /*.  paora  (Ann.  and  Mag.  Nat.  Hist,  1842)?  and  Wieginann  described 
two  other  varieties  under  the  names  of  P.  bracln/urus  and  P.  obscurus  (Arch.  HI,  369). 
l)r  Baird,  in  the  .Mammals  of  North  America,  considers  P.  fferwmcfecu  as  a  species, 
and  calls  it  the  Black-footed  Procyon,  including  P.  psora,  which  has  feet  as  paleor  jokr 
than  P.  lotor."—  Proc.  l.owl.  Zool.  Soc,  1S64. 

|  Vol.  I,  p.  C57. 
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black  bears  are  now  generally  deemed  to  be  but  varieties  and  not  speei.--, 
though  so  regarded  by  Cuvier  and  the  earlier  naturalists  generally. 
Great  variations  in  the  form  of  the  skull  in  individuals  from  the  same 
locality  not  unfrequently  occur,  aside  from  the  difference!  caused  by 
and  sex.  Professor  Baird  mentions  a  skull  from  Saranac  Lake,  New 
York,  which  differs  very  appreciably  from  the  ordinary  type,  agreeing 
quite  nearly  in  some  respects  with  the  Ursua  arctoi  of  Europe.  Concern- 
ing this  specimen  he  remarks  :  "  A  large  number  of  specimens  from  this 
locality  may  perhaps  furnish  a  clew  to  this  remarkable  variation,  which, 
under  other  circumstances,  would  be  readily  allowed  as  indicating  a  dis- 
tinct speck  s."*  I  some  time  since  began  to  consider  many  of  the  so-called 
specific  characters  drawn  from  the  skull  as  of  very  doubtful  value,  from  the 
wide  range  of  variation  any  considerable  series  of  specimens  from  the 
same  locality,  and  unquestionably  of  the  same  species,  usually  exhibit, 
aside  from  those  arising  from  dilFerenees  of  age  and  sex.  h\  the  foxes  an  1 
wolves,  the  common  bear,  the  different  species  of  Mustcluhe,  and  the  larger 
rodents,  such  differences  are  often  very  considerable.  On  this  point  I  find 
the  following  concurrent  testimony  from  an  author  little  liable  to  the  charge 
of  conservatism  in  respect  to  the  multiplication  of  species  or  other  group-. 
Dr.  J.  E.  Gray,  of  the  British  Museum,  in  his  recent  monograph  of  the 
bears,  in  the  Proceedings  of  the  London  Zoological  Society,  f  thus  calls 
attention  to  the  subject.  "The  examination  of  the  series  of  skulls  of 
bears  in  the  [British]  Museum,  like  the  examination  of  the  series  of  bones 
of  the  Vicerridic,  has  strongly  impressed  me  with  the  uncertainty  that 
must  always  attend  the  determination  of  fossil  bones,  or  indeed  of  bones  of 
all  animals,  when  we  have  only  the  skulls  or  other  bones  to  compare  with 
each  other.  There  can  be  no  doubt  that  the  study  and  comparison  of  the 
bones  of  the  different  species  is  very  important,  —that  the  skull  and  teeth 
afford  some  of  the  best  characters  for  the  distinction  of  genera  and  species; 
but  few  zoologists  and  paleontologists  have  made  Sufficient  allowance  for 
the  variations  that  the  bones  of  the  same  species  assume.  In  the  bears,  I 
have  observed  that  there  is  often  more  difference  in  skulls  of  bears  of  the 
same  species  from  the  same  locality  than  between  the  skulls  of  two  un- 
doubted species  from  very  different  habitats  and  with  very  different  habits. 
Thus  I  have  the  skulls  of  some  bears  the  habitat  of  which  is  not  certainly 
known,  which  I  have  doubts  whether  they  should  be  referred  to  the  Thibet 
Bear  (U,  torquatus),  or  to  the  North  American  species  (17,  omsrfamns), 
but  I  have  referred  them  to  the  latter,  as  they  were  said  to  bare  come  from 
that  country.  It  is  the  same  with  regard  to  the  skull  of  a  bear  thai  lived 
in  the  Zoological  (".aniens  for  years,  which  has  the  general  form  of  the 
skull  and  the  wide  palate  of  the  European  bear,  but  the  long  last  grinder 

*  N.  Am.  Mam.,  p.  227.  f  1S64,  p.  644. 
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and  some  other  characters  of  the  U.  ferox.  This  similarity  of  skulls,"  he 
Bays,  ••  a  the  more  remarkable,  as  no  two  bears  can  be  more  distinct  from 
each  other  than  the  species  above  named,*  which  have  such  similar  skulls, 
showing  that  similar  skulls  do  not  always  imply  very  nearly  allied  or 
doubtfully  distinct  species." 

The  bears  have  ever  been  a  perplexing  group,  and  accordingly  the 
opinions  advanced  by  different  authors  respecting  the  number  of  sp 
vary  widely.  Several  high  authorities  consider  the  land  bears  of  Northern 
North  America,  Northern  Asia,  and  Europe  as  forming  but  one,  or  at 
must  two,  species,  among  which  are  Blainville  and  Middendorff,  the 
latter  of  whom,  with  access  to  a  large  amount  of  material,  has  especially 
and  most  minutely  investigated  the  subject.  Other  authors  are  disposed 
to  allow  a  much  greater  number.  But,  unfortunately,  their  statements  in 
reference  to  the  differences  that  should  distinguish  them  are  frequently 
contradictory.  Dr.  Gray  recognizes  eight  f  in  his  recent  monograph,  with 
numerous  k-  varieties  "  and  "subvarieties"  of  each.  Of  the  Ursus  arctot, 
or  brown  bear  of  Europe,  he  describes  four  varieties,  and  of  the  first  of 
these  eight  subvarieties,  to  all  of  which  he  gives  distinctive  names.  All 
of  these  are  chiefly  based  on  variations  in  color,  the  teeth,  or  the  skull, 
although  he  states  in  the  same  paper  that  characters  based  on  the  latter 
are  to  a  considerable  extent  unreliable  for  even  the  determination  of 
species,  i  Nilsson,  in  his  Scandinavian  Fauna,  distinguishes  six  varieties 
that  differ  widely  in  color  from  Sweden  alone.  A  careful  study  of  Mid- 
dendorff's  tables  of  measurements,  embracing  some  fifty  specimens  of  bears 
from  Europe  and  Asia,  show  how  very  extended  is  the  range  of  variation 
in  osteological  and  external  characters,  and  how  irregular  is  its  nature. 
Schrenck  has  also  called  attention  to  the  great  variation  in  the  size  of  the 
tubpreulated  grinders  in  the  bears  of  Northern  Asia.  — a  character  which 
is  unfortunately  made  the  princir-.il  basis  of  Dr.  Gray's  specific  and  sub- 
specific  distinctions.  Dr.  Gray  himself  mentions  that  there  are  consider- 
able variations  in  the  series  of  skulls  of  American  bears  in  the  British 
Museum,  particularly  in  the  amount  of  depression  in  front  of  the  orbits. 
His  several  tables  of  measurements  of  skulls  that  he  himself  refers  to  one 

*  Tn  reject  to  this  point  T  shall  soon  show  that  natur  in  authority  do  not 

agree  with  Dr.  Cray  in  regard  to  the  <rreat  distinctness  claimed  by  him  for  these  ip 

f  It  seems  to  me  that  no  recent  writer  has  been  guilty  of  greater  inconsistency  than 
i<  exhibited  by  the  author  of  the  monograph  on  the  Ursula  above  cited;  for  after 
calling  attention  to  the  variability  of  craniological  characters,  and  their  consequent 
unreliability  as  specific  distinctions,  he  adopts  some  of  those  that  can  be  readily  shown 
to  he  th«  most  trivial— even  manifestly  so  from  his  own  paper  — as  the 
his  classification  of  hia  and  vari-  -    difficult  is  it  apparently  to  overcome 

iblisbed  habits  of  thought  and  modes  of  reasoning. 

\  See  preceding  page. 
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species  indicate  very  considerable  differences  in  the  proportion  of  breadth 
to  length  in  the  entire  skull,  and  in  the  relative  length  and  slenderness  of 
the  muzzle.  In  consequence  of  such  variations  Dr.  Gray  and  Professor 
Baird  arrive  at  widely  dilferent  conclusions  in  reference  to  the  relationship 
of  the  U.  cinereus  Gray  (U.  horribilis  Baird)  to  the  U.  americanus. 

There  is  a  strong  tendency  among  naturalists  to  consider  the  Old  World 
bears  as  all  distinct  from  those  of  North  America,  and  to  recognize  at  least 
two  species  among  the  latter,  —  the  grizzly  bear  (Ursus  horribUit)  of  the 
West,  and  the  continentally  dispersed  black  and  brown  bears  ( U.  ameri- 
canus). Professor  Baird,  in  his  Mammals  of  North  America,  gives  the 
probable  number  as  five,  four  of  which  he  seems  to  consider  well  founded, 
and  thinks  that  there  may  be  two  others.  But  each  of  the  recognized 
species  presents  so  many  varieties,  which  to  a  greater  or  less  extent  Inter- 
grade,  that  well-marked  lines  of  distinction  cannot  at  present  be  drawn. 
This  has  led  a  recent  writer  to  observe,  and  it  seems  to  me  very  justly, 
"  If  the  same  consolidation  of  species  which  some  authors  practise  in  plants 
was  carried  out  in  animals,  we  should  have  but  one  species  [of  bear]  for 
the  whole  northern  hemisphere."  * 

The  present  indications  are  that  the  U.  horribilis  is  hardly  so  distinct 
from  the  common  U.  americanus  as  has  been  currently  supposed  ;  f  it  also 
presents  close  affinities  in  many  respects  with  the  U.  arctos  of  Europe. 
Towards  the  north  it  shades  into  what  is  called  the  Barren  Ground  bear, 
which  latter  has  been  repeatedly  referred,  with  more  or  less  positiveness, 
by  different  authors  to  the  U.  arctos  rather  than  to  U.  americanus  or  U. 
horribilis.  Middendorif  found  the  bears  of  Northeastern  Asia  equalling 
in  size  and  generally  resembling  in  other  characters  the  U.  horribilis  (ferox 
of  authors)  of  the  Western  Coast  of  America.  The  U.  americanus  also  pre- 
sents numerous  variations  in  color  and  in  other  points  quite  parallel  with 
similar  variations  in  the  European  U.  arctos.^  Specimens  often  occur  on 
the  one  continent  that  are  strikingly  like  others  from  the  other.  Midden- 
dorff  expressly  states  that  the  differences  between  U.  arctos  and  U.  ferox 
(horribilis)  are  not  greater  than  occur  between  different  specimens  of  ir. 
arctos.  Dr.  Gray  admits  that  it  is  only  a  knowledge  of  the  locality  that  in 
some  cases  enables  him  to  separate  them. 

*  Andrew  Murray,  Geog.  Distr.  of  Mammals,  p.  119. 

t  See  Professor  Baird's  N.  Am.  Mam.,  pp.  219-228. 

X  I  learn  from  Mr.  W.  H.  Dall,  who  has  recently  returned  from  a  three  yens'  explo- 
ration of  Alaska,  bringing  with  him  Important  information  relative  to  the  natural 
history,  geography,  etc.,  of  that  country,  that  threo  kinds  of  bears  are  dlntingnfohod 
there;  the  larger  and  the  more  common  being  the  grizzly,  the  second  the  so-called  Bar- 
ren Ground  bear,  while  the  third  and  smallest  is  a  black  bear  ;  showing  that  there 
is  found  the  usual  variety,  in  point  of  size  ami  color,  seen  on  the  Pacific  GoMl  farther 
south. 
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In  the  Natural  History  Reports  of  the  United  States  and  Mexican 
Boundary  Survey,*  Professor  Baird  gives  much  valuable  information,  in 
addition  to  that  contained  in  his  Mammals  of  North  America,  respecting 
the  bears  of  the  Rocky  Mountain  and  West  Coast  regions  of  the  Con- 
tinent. On  the  whole  it  tends  to  render  the  subject  still  more  difficult 
and  complex,  if  we  recognize  more  than  a  single  species  in  North  America, 
as  many  of  the  different  specimens  described  represent  intermediate  stages 
between  the  two  commonly  recognized  American  species.  A  specimen 
collected  by  Dr.  Kennerly,  at  Los  Nogales,  Sonora,  and  others  at  the  cop- 
per mines  in  New  Mexico,  by  Mr.  H.  J.  Clark,  differ  so  much  from  the 
"  Grizzlies  "  of  California  that  Professor  Baird  described  them  as  a  distinct 
variety  of  the  latter,  —  Ursus  hoiribilis,  var.  horriams.  Although  the  lead- 
ing characters  are  the  same,  this  "  variety  "  differs  in  being  smaller,  with 
relatively  shorter  ears  and  a  longer  tail,  these  parts  being  nearly  equal, 
instead  of  the  ears  twice  the  length  of  the  tail,  as  in  California  specimens ; 
it  also  differs  in  the  texture  of  the  fur,  in  the  arrangement  of  the  colors, 
in  the  greater  relative  breadth  of  the  skull,  its  narrower  and  slenderer  muz- 
zle and  more  vaulted  palate,  and  in  the  shape  of  the  teeth.  "While  the 
"  horriceus  "  specimens  are  quite  distinct  from  either  of  the  so-called  varieties 
of  U.  americanus,  the  variation  from  the  typical  U.  horribilis  of  California  is 
towards  U.  americanus;  U.  americanus  of  the  Eastern  States  differing  from 
them  chiefly  in  being  smaller.  In  the  smaller  size,  compared  with  U.  hor- 
ribilis, and  the  great  breadth  of  the  head,  "  horriams  "  also  affiliates  with  the 
U.  arctos.  The  latter  is  usually  supposed  to  never  attain  the  size  exhibited 
by  many  specimens  of  the  U.  ferox  (horribilis)  ;  but  Prince  Maximilian  says 
that  this  is  incorrect,  as  he  has  seen  Russian  bears  that  were  fully  as  large 
as  the  latter;  and  Middendorff,  as  already  stated,  remarks  that  the  bears 
of  Northeastern  Asia  are  as  large  as  those  of  the  Pacific  coast  of  America.! 

In  reference  to  the  peculiar  bears  of  .the  Sonoran  region,  Dr.  Kennerly 
has  observed  as  follows  :  "  In  regard  to  the  bears  that  are  found  along  the 
northern  frontier  of  Mexico  and  the  southern  portion  of  New  Mexico, 
there  seems  to  be  some  confusion.     In  addition  to  the  common  black  bear, 

*  Vol.  II,  Mammals,  pp.  24 -SI. 

t  The  facility  with  which  the  bears  can  cross  in  winter  from  one  continent  to  the 
other  by  way  of  Helmuts  Strait,  and  the  known  fact  that  they  do  thus  OCOM  (I  am 
assured  of  this  fact  by  Mr.  Pall),  renders  the  close  mutual  resemblance  of  the  boars  of 
Northeastern  Asta  ami  Northwestern  America  a  matter  of  no  groat  surprise.  The  simi- 
lar resemblance  between  the  martens  and  the  representatives  of  the  other  cireumpolar 
species  from  these  countries,  which  has  been  already  pointed  out,  though  some  of  them 
may  he  aide  to  pass  les<  readily  than  the  bears  from  one  continent  to  the  other,  would 
seem  to  be  fully  accounted  for  by  a  similar  occasional  migration,  if  any  hypothetical 
explanation  for  so  natural  a  phenomenon  as  the  great  similarity  of  the  animals  spe 
oifically  identical  in  these  slightly  separated  districts  is  required. 
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Ursus  amcricanus,  and  tin;  large  drizzly,  U.  ferox,  there  is  found  another, 

intermediate  in  size  to  these,  generally  of  a  brownish  eolor,  with  the  tips 
of  the  hairs  often  silvered,  espeeially  in  the  old  individuals,  and  in  appear- 
ance, except  in  size,  is  almost  identical  with  the  U.  ferox  found  in  such 
great  numbers  in  California.  Among  the  people  of  the  country  they  are 
known  as  brown  bears  ;  but  this  term  is  variously  modified  by  the  most  ex- 
perienced hunters,  as  we  have  heard  applied  by  them,  to  the  same  indi- 
vidual, the  name  grizzly  bear,  touch  of  the  grizzly,  cross  between  the  griz- 
zly and  brown  bear,  and  common  brown  bear ;  but  on  no  occasion  have 
we  heard  them  assign  any  relationship  between  these  animals  and  the 
common  black  bear,  causing  us  to  believe  that  there  must  be  a  considerable 
difference  between  this  animal  and  the  brown  bear  of  Oregon,  which  is 
called  by  naturalists  only  a  variety  of  the  black ;  in  fact,  its  size  generally, 
would  necessarily  preclude  such  comparison,  while  even  the  very  old  indi- 
vidual falls  far  short  of  the  weight  and  dimensions  of  the  U.  ferox  of  Cali- 
fornia, of  which  we  could  much  more  easily  consider  it  a  variety  than  of 
the  U.  americanus."  *  One  of  the  three  of  Mr.  II.  J.  Clark's  specimens, 
however,  referred  by  Professor  Baird  to  the  I/,  cinnamomeus  Baird,  was 
"  glossy  black,"  and  the  others  brown. 

Audubon  remarks  that  the  U.  horribilis  varies  in  color  from  nearly 
white  through  various  shades  of  pale  and  dark  brown  to  black,  it  being 
difficult  to  find  two  specimens  alike.  The  young  are  generally  much  darker 
than  the  adult.  Yellowish  gray  and  grayish  brown  are  common  varieties, 
while  some  are  of  a  rufous  tint.  This  account  is  confirmed  by  Prince 
Maximilian's  observations  on  the  bears  of  the  Upper  Missouri. f 

The  specimens  from  New  Mexico  and  the  adjoining  country  southwards, 
which  present  the  peculiar  characters  mentioned  above,  have  usually  been 
referred  to  the  U.  horribilis,  as  previously  stated;  but  others  that  are 
equally  perplexing,  but  commonly  referred  to  the  brown  variety  of  U. 
americanus,  also  occur  in  the  same  region.  Some  of  these  latter  differ  so 
much  from  other  brown  bears  from  Oregon,  also  referred  to  U.  americanus, 
that  Professor  Baird  has  considered  the  probability  of  their  proving  distinct 
species  very  great,  and  proposed  to  call  the  former,  in  that  event,  ('.  am- 
Ihjceps.  These  Sonoran  specimens  differ  from  representatives  of  U.  ameri- 
canus from  the  Eastern  States  in  nearly  the  manner  that  the  Sonoran 
variety  horriozus  of  the  grizzly,  U.  horribilis,  does  from  the  true  U.  horribilis 
of  California  ;  namely,  in  the  greater  relative  breadth  ot*  the  head,  the  rela- 
tively smaller  size  of  the  molar  teeth,  and  the  irregular  character  of  the 

*  United  States  and  Mexican  Bound.  Survey-;,  Vol.  II,  Mammals,  p.  18. 

t  Verzeichniss  der  auf  seiner  Reise  in  Nordamerika  beobaohteteo  Sangethiere,  Vora 
Prinzen  Maximilian  zu  Wied.  Archiv  fur  Xuturgesehiohte,  XXVII,  1SG1,  Theil  1, 
p.  203,  Taf.  VIII. 
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coloration.  Professor  Baird  provisionally  refers  them  to  the  Ursus  ameri- 
canus, var.  clnnamomeus,  of  Audubon  and  Bachman,  to  which,  he  sajs, 
they  bear  the  nearest  resemblance. 

Prince  Maximilian,  in  his  memoir  "  Uber  die  Selbstiindigkeit  der  species 
des  Ursus  ferox  Desm.,"  *  urges  strongly  the  distinctness  of  U.  horribilis  {ferox 
Maxm.)  from  both  U.  americanus  and  U.  arctos,  in  which  he  is  supported 
by  the  anatomical  observations  of  Dr.  C.  Mayer,  which  form  an  appendix 
to  his  paper.  Several  specimens  of  the  former,  of  different  ages,  from  the 
Upper  Missouri,  are  described  in  detail,  but  no  differences  other  than  those 
previously  pointed  out  by  other  authors  are  mentioned.  They  consider 
that  the  shorter  ears  and  longer  claws  of  U.  horribilis,  with  certain  minor 
osteological  peculiarities,  sufficiently  distinguish  it  from  U.  arctos.  These 
authors  admit  that  bears  from  northern  countries  present  great  individual 
differences;  yet,  in  reviewing  Middendorff's  arguments,  they  offset  their 
conclusions,  based  on  an  examination  of  a  very  limited  number  of  speci- 
mens, against  those  of  the  latter,  formed  from  probably  as  careful  an  elabo- 
ration of  many  times  their  amount  of  material.  The  differences  that  have 
been  described  by  authors  as  occurring  between  specimens  of  U.  arctos 
from  different  parts  of  Europe  and  Asiatic  Russia,  or  between  different 
specimens  of  either  U.  horribilis  or  U.  americanus  from  different  localities 
on  this  continent,  are  as  great  as  those  they  urge  as  peculiar  to  their 
so-called  species. 

I  have  not  space  to  notice  in  detail  each  point  urged  as  distinctive  by 
those  authors  who  divide  the  bears  into  a  large  number  of  species.  As  they 
mainly  rest  on  the  shape  and  size  of  the  molar  teeth,  the  relative  length  of 
the  claws  and  the  ears,  and  the  proportions  of  the  skull,  a  few  further 
remarks  on  these  characters  may  not  be  out  of  place.  In  Professor  Baird's 
table  of  measurements  of  skulls  of  American  bears,  the  average  proportion 
of  breadth  to  length  in  the  seven  specimens  cited  is  sixty  per  cent,  with  a 
minimum  of  fifty-five  per  cent,  and  a  maximum  of  seventy-one.  Only  one 
of  the  series,  however,  exceeds  sixty.  Adding  four  other  specimens  referred 
by  Baird  to  "  cinnamomcus?  "  the  average  of  the  eleven  is  fifty-nine  and  a 
half  per  cent ;  the  minimum  is  fifty-three,  and  two  specimens  range  above 
sixty.  The  proportional  breadth  of  the  skull  in  eight  specimens  of  U.  hor- 
ribilis is  fifty-six  per  cent.  Between  the  extremes  of  this  series  (Nos.  1218 
and  2037)  the  variation  amounts  to  ten  per  cent.  In  his  comparison  of  If. 
horribilis  with  U.  arctos,  Baird  cites  two  of  Blainville's  specimens  in  which 
the  same  proportion  is  sixty-six  per  cent ;  in  reference  to  which  he  adds : 
"  This  width  of  head,  far  exceeding  that  of  any  well-known  American 
species,  would  appear  to  be  quite  conclusive  as  to  identity,"  —  Professor 

*  Verhandlungcn  der  Kateerlichen  Leopoldinisch-Carolinischen  Akademie  der  Natur- 
forschung,  Band.  XXVI,  erste  Abthcil.,  1867,  pp.  33  -  S3,  Taf.  Ill,  IV,  and  V. 
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Bainl  not  having  then  received  the  Saranac  (New  York)  specimen,  with 
the  breadth  of  tin;  head  seventy-one  per  cent  of  the  length.  In  five  skulls 
of  the  U.  arctos,  of  which  measurements  are  given  by  Dr.  Gray,  the  aver- 
age proportion  of  breadth  to  length  is  sixty-seven  per  cent ;  in  five  of  the 
U.  "torquatus"  sixty-one;  in  two  of  U.  "  syriacus"  sixty;  in  four  of  U. 
"  utabellinus"  sixty.  The  average  of  these  sixteen  European  and  Asiatic 
skulls  is  thus  sixty-two  per  cent.  Gray  also  gives  measurements  of  five 
American  skulls  ;  viz.,  two  of  U.  cinereus  (=  U.  horribilis  Ord)  and  three 
of  U.  u  americanus  ";  the  proportional  breadth  of  the  skull  in  the  latter  is 
sixty-one  per  cent,  and  in  the  former  fifty-eight.  This  would  seem  to 
indicate  a  tolerable  constancy  in  the  greater  narrowness  of  the  skull  in  the 
American  bears.  But  from  MiddendoriPs  table  of  measurements  of  fifty- 
five  skulls,  from  different  parts  of  Russia  (chiefly  from  Northeastern  Asia), 
the  percentage  of  breadth  to  length  falls  to  fifty-eight  and  a  quarter,  and 
is  hence  almost  precisely  that  of  the  American.  The  maximum  breadth 
of  skull  seems  to  be  reached  in  Western  Europe  ;  thence  eastward  to 
Kamschatka  there  is  a  nearer  and  nearer  approximation  in  this  character, 
as  in  general  appearance,  to  the  American  animal. 

In  respect  to  the  variability  of  the  skull  in  other  particulars,  Dr.  Gray, 
in  referring  to  two  skulls  of  U.  horribilis,  remarks  that  they  differ  very  con- 
siderably ;  the  one  is  much  broader,  with  the  palate  wider,  the  nose  shorter, 
and  the  orbits  higher  and  rounder. 

In  comparing  the  teeth  of  the  American  bears  with  those  of  the  Euro- 
pean, when  but  a  single  example  of  each  is  taken,  the  differences  may  be 
considerable,  so  great,  indeed,  that  if  constant  they  might  be  regarded  as 
sufficient  to  decide  the  question  of  the  distinctness  of  the  species  ;  but  since 
specimens  frequently  occur  from  the  same  locality  that  differ  as  much,  and 
others  from  the  different  continents  that  are  almost  or  quite  indistinguish- 
able, the  unreliability  of  such  distinctions  becomes  sufficiently  apparent. 

Variation  in  the  size  and  shape  of  the  molar  teeth  are  found  in  other 
groups  than  the  bears,  though  rarely  perhaps  so  great.  According  to  Pro- 
fessor Peters  of  Berlin,  in  the  Otaria;,  or  eared  Seals,  the  variation  in  this 
respect  seems  to  be  even  somewhat  greater.  Most  authors  have  heretofore 
looked  upon  the  teeth  of  the  Otari;e  as  alfording  good  generic  characters, 
but  Professor  Peters  has  found  them  to  be  so  exceedingly  variable  that  he 
does  not  consider  them  reliable  for  even  specific  distinctions.* 

The  ears,  in  length  and  form,  are  found  to  vary  greatly  in  specimens 
of  U.  horribilis  from  different  localities,  especially  from  points  on  different 
sides  of  the  Rocky  Mountains ;  whether  variations  of  this  sort  are  found  in 
U.  arclos,  it  is  difficult  from  the  few  sufficiently  detailed  measurements  roea 
by  authors  to  determine.    That  such  do  occur  in  specimens  of  bears  referred 

*  Monatsber.  Ak.  Wiss.,  Berlin,  1SG6,  pp.  261-2S1  and  655-672. 
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to  the  same  species  by  authors  who  separate  them  into  numerous  species, 
lessens  the  importance  of  distinctions  based  on  them  as  separating  the 
bears  of  America  from  those  of  the  Old  World. 

The  claws  are  well  known  to  vary  in  length  at  localities  not  very  remote, 
in  the  Old  World  and  in  the  New.  Although  the  differences  between 
specimens  of  U.  horribilis,  which  seem  to  have  them  ordinarily  the  most 
developed,  and  others  of  U.  arctos  from  Western  Europe,  is  very  great, 
they  do  not  appear  to  have  the  importance  as  specific  characters  assigned 
them  by  Prince  Maximilian  and  Dr.  Mayer. 

Finally,  in  weighing  the  evidence  in  reference  to  the  number  of  species  of 
North  American  bears  and  their  relationship  to  those  of  the  Old  World,  it  is 
evident  that  the  comparatively  small  number  of  specimens  thus  far  examined, 
either  from  a  single  region  or  in  altogether,  and  the  vast  areas  from  which 
no  specimens  have  been  received,  should  be  carefully  considered  as  showing 
how  few  the  data  are  on  which  any  opinion  must  be  based.  The  incon- 
stancy of  character  presented  by  those  from  the  same  locality,  especially  in 
the  breadth  and  other  proportions  of  the  skull,  in  the  shape  and  relative 
size  of  the  molar  teeth,  in  color,  and  in  size,  should  also  be  duly  considered, 
as  well  as  the  fact  that  however  wide  the  differences  between  specimens 
from  distant  localities  are,  those  from  intermediate  ones  are  generally  of  an 
intermediate  character.  In  some  districts  bears  find  an  abundant  supply 
of  animal  food,  while  in  others  they  are  more  or  less  restricted  to  a  vegetable 
diet,  and  that  these  differences  must  give  rise  to  modifications  in  the  teeth 
and  bones  of  the  skull  is  to  be  expected.  From  the  wide  geographical 
range  of  even  the  different  restricted  so-called  species,  their  representa- 
tives are  subjected  to  widely  different  climatic  and  other  modifying  influ- 
ences. In  America,  the  coincidence  of  the  greatest  number  of  individuals 
with  the  maximum  development  in  size  seen  in  the  region  occupied  by  the 
typical  U.  horribilis,  as  in  California,  and  the  gradual  transition  in  the  east- 
erly portions  of  the  Rocky  Mountain  district  to  aberrant  forms  of  this  type, 
some  of  which  indisputably  approach  quite  near  the  common  style  of  U. 
"  americanus "  of  the  eastern  portions  of  the  United  States,  and  at  the 
extreme  north  of  the  continent  to  the  U.  arctos  of  the  Old  World,  espe- 
cially to  the  Russian  type  of  that  animal,  are  facts  which  render  the 
separation  of  the  bears  of  these  several  regions  into  well-defined  species 
quite  improbable,  if  not  impossible.  I  hence  see  no  alternative  but  to 
consider  with  Blainville,  Middendorff.  and  Murray,  all  the  bears  of  the 
Northern  Hemisphere,  excepting  I'rsus  maritimus,  as  forming  but  a 
single  specijs.  Here,  as  in  other  similar  cases  already  considered  in 
this  paper,  if  the  opposite  view  be  adopted,  it  appears  inevitable  tbat  still 
other  species  than  those  authors  have  already  recognized  must  be  allowed, 
with  numerous  "  sub-species,"  or  "  varieties  "  and  "  sub-varieties  "  of  each, 
in  order  to  dispose  of  the  constantly  occurring  intermediate  forms. 
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PHOCIDJE. 

1G.  Phoca  vitulina  Linn.  (OaUocephahu  vitulinus  F.  Cuv.) 
Common  Harbor  Seal.  Abundant.  I  have  observed  it  to  be  par- 
ticularly numerous  about  Ipswich,  as  many  as  eight  or  ten  being  some- 
times seen  at  once.  In  June  the  females  are  accompanied  by  their 
young,  then  apparently  about  one  fourth  grown.  Though  so  com- 
mon, their  habits  seem  to  be  little  known.  They  are  rarely  cap- 
tured, as  when  killed  they  sink  to  the  bottom  and  are  thus  difficult 
to  obtain.  A  fine  nearly  adult  male,  now  in  the  Museum  of  Com- 
parative Zoology,  was  obtained  at  Wellfleet,  in  June,  1868,  by  Mr.  C. 
J.  Maynard  and  the  writer.  The  specimen  having  been  stranded, 
it  had  just  died  of  exhaustion  when  discovered,  from  its  frantic  efforts 
to  regain  the  water.  It  had  repeatedly  floundered  several  yards  up 
the  steep  sand  beach. 

In  reply  to  inquiries  of  mine  respecting  our  seals,  Captain  N.  E. 
Atwood,  of  Provincetown,  has  kindly  written  me  respecting  this  species 
as  follows :  "  At  Provincetown  we  occasionally  see  a  straggling  speci- 
men of  what  we  call  the  Harbor  Seal ;  in  the  vicinity  of  Cape  Cod  it  is 
not  very  common  ;  but  there  are  localities  on  our  New  England  coast 
where,  in  summer,  they  are  found  in  great  numbers.  In  Boston  Har- 
bor, west  of  Rainsford  Island,  there  is  a  shoal-water  bay  of  considerable 
extent,  in  which  is  a  small  ledge  of  rocks  that  at  low  water  rise 
several  feet  above  the  surface  ;  on  these  rocks  many  hundreds  of  these 
seals  may  be  seen  at  any  time  during  the  summer.  If  the  ledge  is 
approached,  they  all  dive  into  the  water  and  rapidly  disperse,  but  soon 
return  again  if  they  perceive  no  danger.  These  seals  are  small,  and 
of  little  value,  and  are  hence  unmolested." 

17.  Cystophora  cristata  Nilsson.  Hooded  Seal.  From 
accounts  I  have  received  from  residents  along  the  coast  of  a  seal  of 
very  large  size  observed  by  them,  and  occasionally  captured,  1  am  led 
to  think  this  species  is  not  of  very  unfrequent  occurrence  on  the  Massa- 
chusetts coast.  Mr.  C.  W.  Bennett  informs  me  of  one  taken  some 
years  since  in  the  Providence  River,  a  few  miles  below  Providence, 
which  he  saw  shortly  after.  From  his  very  particular  account  o(  it  I 
cannot  doubt  that  it  was  of  this  species.     Mr.  C.  J.  Maynard  also  in- 
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forms  me  that  a  number  of  specimens  have  been  taken  at  Ipswich 
within  the  past  few  years,  that  have  weighed  from  seven  hundred  to 
nine  hundred  pounds.  It  seems  to  be  most  frequent  in  winter,  when 
it  apparently  migrates  from  the  north. 

CERVIDiE. 

18.  Cariacus  virginianus  Gray.  (  Cervus  virginianus  Boddaert.) 
Virginia  Deer.  A  few  still  exist  in  Plymouth,  Barnstable,  and  Berk- 
shire Counties,  where  they  have  been  for  some  time  stringently  protected 
by  law.  Mr.  Samuels,  in  the  report  of  the  State  Board  of  Agriculture 
of  Massachusetts  for  1861  (p.  189),  observes:  "This  beautiful  animal 
is  now  rare  in  this  State,  and  will  soon,  probably,  be  extinct ;  it  is  found 
in  the  woods  in  Plymouth  and  Barnstable  Counties,  in  the  neighborhood 
of  the  Hoosac  Mountains,  and  on  several  of  the  islands  on  the  southeast 
coast."  It  has  for  a  long  time  been  extinct  in  most  parts  of  the  State. 
They  were  last  seen  in  the  vicinity  of  Springfield  about  fifty  years  ago. 

Respecting  individual  variation  in  species  of  the  Cervidce,  and  especially  in 
Cervus  {Cariacus)  virginianus,  I  find  the  following  important  observations  by 
Hon.  John  D.  Caton,  in  the  Transactions  of  the  Ottawa  Academy  of  Natural 
Sciences.*  Referring  to  our  standard  works  on  the  American  Cervida?, 
he  observes :  "  The  superficial  marks  which  assign  to  each  of  these  species 
its  appropriate  classification  are  properly  described.  Yet  this  description 
is  generally  from  a  single  specimen,  while  in  fact  individuals  differ  very 
widely,  both  in  color  and  form ;  so  much  so  that  even  among  the  few  I  have 
in  my  parks  we  might  almost  persuade  ourselves  we  have  distinct  varieties. 
Among  the  fifty  or  sixty  deer  which  I  have,  there  are  three  distinct  shades 
of  color,  which  also  seem  to  be  characterized  by  a  peculiarity  of  form. 
The  lightest  colored  have  long  legs  and  slim  bodies ;  they  have  the  largest 
horns,  do  not  fatten  readily,  and  are  more  wild  and  restless  than  the  others. 
The  next  are  of  a  considerably  darker  shade ;  in  some  instances  quite 
black  along  the  top  of  the  neck  and  down  the  back,  and  a  black  tail,  as 
distinctly  so  as  the  California  deer ;  they  have  frequently  other  black  marks. 
I  have  one  specimen  with  a  distinct  black  line  over  each  eye,  of  a  triangular 
form,  passing  towards  the  ear ;  and  several  others  in  which  this  mark  is  quite 
visible,  though  not  so  conspicuous,  giving  them  rather  a  ferocious  appear- 
ance. This  variety  has  short  legs,  rather  short,  heavy  bodies,  are  very 
tame,  and  always  the   fattest  in  the  park.     The  smallest  variety,  both  in 

*  Part  I,  1S68,  p.  43. 
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size  and  numbers,  is  of  a  distinct  russet  color,  and  has  less  white  under  the 
throat  and  belly  than  either  of  the  former.  In  one  specimen  the  white  is 
nearly  wanting  beneath  the  lower  jaw,  and  there  is  very  little  under  the 
neck.  They  are  not  so  wild  as  the  first  class  mentioned,  but  are  more 
timid  than  the  second,  and,  in  their  disposition  to  fatten,  seem  also  to  be 
intermediate  between  the  other  two." 

In  regard  to  the  Elk  he  also  observes:  "There  seem  to  be  distinct 
classes  of  the  elk,  which  are  as  manifestly  hereditary  as  those  of  the  deer, 
(specially  so  as  to  form  and  size.     Of  these  I  recognize  in  my  parks  two 

classes,  varying  in  form  and  size,  but  not  materially  in  color One 

variety  is  larger,  and  has  longer  legs,  and  is  much  more  graceful  in  form 
and  carriage  than  the  other.  The  largest  variety  seems  to  be  the  most 
hardy,  and  fattens  the  most  readily ;  it  is  also  less  vicious." 

The  Elk  or  Wapati  (Cervus  canadensis  Erxl.),  judging  from  what  is 
known  of  its  former  distribution,  undoubtedly  once  inhabited  Massachu- 
setts. According  to  Professor  Baird  and  others,  it  is  still  found  in  the 
Alleghanies  in  Pennsylvania.* 

The  Moose  (Alee  malchis  Ogilby ;  Cervus  alces  Linn.)  also  formerly 
undoubtedly  existed  in  Massachusetts,  though  it  has  now  been  long  ex- 
tinct here.  It  still  occurs  in  Maine,  as  far  south  as  the  Umbagog 
Lakes,  whence  specimens  have  been  received  at  the  Museum  of  Com- 
parative Zoology. 

As  to  whether  the  individuals  found  in  America  are  identical  with  those 
of  the  Old  World,  there  is  at  present  some  discrepancy  of  opinion,  though 
formerly  regarded  as  the  same.  The  distinctions  between  them  are  very 
slight,  and  to  what  extent  constant  is  hardly  known.  While  the  Moose  of 
Asia  and  Europe  are  considered  identical,  Sir  John  Richardson  has  pointed 
out  some  slight  differences  in  the  skeleton  of  those  of  the  New  and  the 
Old  World,  which  incline  him  to  the  opinion  that  they  may  be  distinct 
species,  and  as  such  he  bestowed  on  the  American  the  specific  name  of 
mustoa.  Whether  these  distinctions  are  more  than  individual,  or  such  as 
would  disappear  in  a  large  series  of  specimens,  it  is  perhaps  impossible  to 
say.  Their  distribution,  however,  is  remarkably  alike,  reaching  the  Arctic 
coast  on  both  continents,  and  extending  southwards  to  about  the  same 
isotherm;  on  the  whole  I  consider  their  identity  as  extremely  probable,  if 
not  absolutely  certain. 

*  Audubon  states  that  fifty  years  ago  a  few  still  lived  in  Kentucky,  near  the  Ohio 
River,  and  that  they  were  not  very  uncommon  at  that  time  in  Southern  Illinois,  — 
localities  much  more  southern  than  Massachusetts. —  Quad.  X.  Am.,  Vol.  II,  p. 
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The  Woodland  Caribou,  or  Reindeer  (Tarandus  rangifer  Gray; 
Rang  if er  caribou  Aud.  and  Bach.),  like  the  preceding,  probably  once 
inhabited  Western  Massachusetts,  judging  from  what  is  known  of  their 
earlier  distribution,  though  probably  rather  as  an  occasional  visitant 
from  the  north  than  as  a  numerous  or  permanent  resident.  It  is  still 
found  occasionally  in  Northern  Maine,  whence  specimens  have  been 
received  on  several  occasions  at  the  Museum  of  Comparative  Zoology, 
from  Mr.  J.  G.  Rich.  In  March,  1863,  according  to  Professor  Ver- 
rill,*  this  gentleman  brought  seven  to  "Boston,  killed  on  the  head  waters 
of  the  Kennebec,  out  of  a  herd  of  about  twenty,  supposed  by  Mr.  Rich 
to  have  come  from  regions  farther  north,  as  the  caribou  had  been 
noticed  there  by  him  but  once  before  during  the  previous  five  years. 
It  is  said  to  occur  also  in  the  Adirondacks  of  New  York.f 

In  this  species  we  are  again  met  by  the  old  question  of  identity  with  a 
closely  allied  Old  World  congener.  Several  high  authorities  still  maintain 
its  identity  with  the  European  and  Asiatic  reindeer,  while  others,  whose 
opinions  are  equally  entitled  to  consideration,  believe  them  distinct.  Un- 
like the  moose,  the  reindeer,  if  forming  but  a  single  species,  are  apparently 
easily  separated  into  several  very  distinct  races,  in  some  cases  differing  in 
size,  but  chiefly  in  the  character  of  the  horns.  In  America,  the  woodland 
caribou  constitutes  a  southern  form,  and  inhabits  the  northern  wooded 
districts  of  the  continent;  in  the  Arctic  Barren  Grounds  it  is  replaced 
by  a  much  smaller  race,  but  which,  it  is  said,  has  larger  horns.  This 
smaller  race  seems  to  be  a  circumpolar  one,  inhabiting  the  similar  wood- 
less tracts  of  the  extreme  north  of  the  Old  World,  and  also  Greenland, 
but  differing  somewhat  in  different  districts,  it  is  claimed,  by  peculiar 
modes  of  branching  of  the  horns,  especially  in  respect  to  the  form  of 
the  brow  antlers.  Whether  these  differences  that  have  been  pointed  out 
are  to  be  considered  as  constantly  characterizing  the  reindeer  of  these  dif- 
ferent regions  is  still  questionable,  as  but  comparatively  few  specimens 
appear  to  have  been  yet  compared.  From  the  great  variability  in  the 
branching  of  the  horns  presented  by  all  the  different  species  of  the  Cer- 
vidce,  the  right  and  left  horns  in  the  same  individual,  as  well  as  the  succes- 
sive  sets,  being  often  most  notably  unlike,  it  seems  to  be  a  distinction  of 
doubtful  value. 

In  reference  to  the  disputed  question  of  whether  there  are  one  or  several 

*  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  IX,  p.  226. 

f  In  reference  to  the  much  farther  extension  southward  of  the  habitat  of  this  species 
in  earlier  times  than  even  two  centuries  ago,  see  the  general  remarks  on  the  geograph- 
ical distribution  of  the  Massachusetts  Mammals,  at  the  close  of  the  paper. 
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species  of  reindeer,  Mr.  Andrew  Murray,  in  his  valuable  work  on  the 
Geographical  Distribution  of  Mammals  (p.  i:>l),  observes:  k'  lint  there  are 
several  varieties  ;  how  far  some  of  these  deserve  to  be  reckoned  species,  and 
if  so,  which  of  them,  is  a  more  diflicult  question.  There  is,  first,  the  fossil 
variety;  next,  the  Lapland  reindeer,  which  is  nearest  to  the  fossil  type; 
then  the  Siberian,  which,  although  very  close  to  the  Lapland,  differs  in 
the  character  of  the  horns  ;  moreover,  there  are  two  varieties  in  North 
America,  and  one  in  Greenland  and  Spitzbergen.  I  believe  all  these  to  be 
altered  forms  developed  out  of  one  stock,  modified  to  an  extent  corre- 
sponding with  the  degree  of  deviation  of  their  respective  climates  from  the 
original  condition  of  existence  of  that  stock."  Mr.  Murray  gives  figures, 
copied  from  various  authors,  of  the  antlers  of  these  different  varieties,  and 
mentions  in  detail  their  points  of  difference  and  resemblance;  concerning 
which  he  adds :  "  The  resemblance  between  them  is  too  constant,  and,  as 
will  be  seen  by  the  figures,  is  too  considerable  to  be  a  matter  of  accident 
or  coincidence." 

Dr.  Richardson  seems  to  have  first  clearly  distinguished  the  two  varieties 
of  American  reindeer,  or  caribou,  now  so  generally  recognized,  but  of  the 
woodland  variety  ("  Cervus  tarandus,  var.  (3  sylvestris  ")  he  claims  to  M  know 
little,  having,"  he  says,  "  seen  few  of  them  alive  or  in  an  entire  state.  It  is," 
he  adds,  u  much  larger  than  the  Barren  Ground  caribou,  has  smaller  horns, 
and  when  in  good  condition  is  vastly  inferior  as  an  article  of  food."  The 
Barren  Ground  variety  he  seems  to  have  studied  with  great  care.  Respect- 
ing the  character  of  the  horns,  the  peculiar  form  of  which  seems  to  be  the 
chief  character  yet  discovered  by  which  to  distinguish  the  different  so- 
called  varieties,  he  observes :  "  The  old  males  have,  in  general,  the  largest 
and  most  palmated  horns,  while  the  young  ones  have  them  less  branched, 
and  more  cylindrical  and  pointed  ;  but  this  is  not  uniformly  the  case,  and 
the  variety  of  forms  assumed  by  the  horns  of  the  caribou  is,  indeed,  so 
great,  that  it  is  diflicult  to  comprehend  them  all  in  a  general  description. 
Some  have  the  branches  and  extremities  broadly  palmated  [the  italicizing 
is  my  own],  and  set  round  with  linger-like  points;  others  have  them  cy- 
lindrical, and  even  tapering,  icithout  any  palmatxl  portion  whatever.  The 
majority  of  adult  males  have  a  brow  antler,  in  form  of  a  broad  vertical 
plate,  running  down  betwixt  the  eyes,  and  hanging  over  the  nose.  In 
some,  this  horn  springs  from  the  right  horn,  in  others  from  the  left :  in  main- 
there  is  a  plate  from  each  side,  and  in  a  considerable  number  it  is  alloy 
wanting ;  the  plate  is,  in  general,  widest  at  its  extremity,  and  is  set  with 
four  or  five  points,  which  are  sometimes  recurved.  The  main  Stem  of  the 
horn  also  exhibits  an  entiles*  variety  in  its  thickness,  altitude,  and  curvature." 
Major  Smith  observes,  that  a  "probable  distinction,  by  which  some,  if  not 
all,  of  the  varieties  of  caribou  may  be  distinguished  from  the  reindeer  of  the 
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Old  Continent,  is,  that  their  horns  are  always  shorter,  less  concave,  more 
robust,  the  palm  narrower,  and  with  fewer  processes  than  those  of  the 
former,"  —  a  view  that  has  been  adopted  by  other  writers.  Respecting 
this  assumption  Dr.  Richardson  thus  observes :  "  I  can  with  confidence  say, 
after  having  seen  many  thousands  of  the  Barren  Ground  kind,  that  the 
horns  of  the  old  males  are  as  much,  if  not  more,  palmated  than  any  antlers 
of  the  European  reindeer  to  be  found  in  the  British  Museum."  If  atten- 
tion is  given  to  the  parts  of  the  above  quotation  from  Dr.  Richardson  that  I 
have  italicized,  it  will  be  seen  how  unreliable  must  be  any  distinctions 
based  on  the  horns,  unless  the  comparisons  are  more  extended  than  they 
thus  far  seem  to  have  been.  That  the  horns  of  the  Barren  Ground  form 
may  differ  from  those  of  the  wooded  districts  in  other  points  than  size  is 
quite  possible,  but  in  the  several  pairs  of  horns  of  the  latter  in  the  Mu- 
seum of  Comparative  Zoology  there  is  a  very  close  resemblance  to  those  of 
the  Barren  Ground  and  Greenland  caribous  figured  by  Baird  and  Richard- 
son, the  Northern  Maine  specimens  much  more  nearly  agreeing  with  these 
than  with  Professor  Baird's  figures  of  the  Lake  Superior  one  (No.  900),  which 
is  evidently  an  extreme  form.  The  horns  of  the  northern  or  Barren  Ground 
race  of  the  American  reindeer,  according  to  the  best  authorities,  do  not 
differ  essentially  from  those  of  the  reindeer  of  the  corresponding  districts 
of  the  Old  World.  Mr.  Murray  quotes  Mr.  Alfred  Newton  as  saying,  in 
reference  to  the  reindeer  he  saw  in  Spitzbergen  :  "  The  average  type  of  a 
good  Spitzbergen  head  is  very  well  represented  by  the  first  figure  in  the 
Fauna-Boreali  Americana  (Vol.  I,  p.  240)  of  the  so-called  Barren  Ground 
caribou  (Cervus  tarandus,  var.  arctlcus  Richardson)";  which  testimony 
of  Mr.  Newton,  he  states,  is  supported  by  that  of  Mr.  Lamont  *  Mr.  New- 
ton, however,'  says  the  Spitzbergen  reindeer  are  "  certainly  smaller  than 
the  Lapland  reindeer." 

Professor  Baird  observes,  respecting  the  American  woodland  race,  that 
its  relationship  to  the  European  reindeer  is  not  well  ascertained.  ■  The 
opinion,"  he  says,  « is  gaining  ground  that  the  Barren  Ground  reindeer  is 
distinct,  and  as  this  species  cuts  it  off  from  the  Arctic  Circle,  it  would  seem 
most  probable  that  it  cannot  be  the  same  with  the  animal  inhabiting  the 
circumpolar  region  of  the  Old  World."  But  the  recorded  observations 
seem  fully  to  prove,  as  is  now,  indeed,  currently  admitted,  the  existence 
of  two  similar  races  on  the  Old  Continent,  —  a  northern  and  a  southern, 
differing  from  each  other  nearly  as  do  the  Barren  Ground  and  woodland 
varieties  in  North  America.  Hence  if  we  allow  two  species  of  reindeer  for 
America,  why  not  two  for  the  Old  World?  But  there,  where  the  species 
has  been  longer  and  is  better  known,  competent  authorities  seem  not  to 
doubt  their  identity,  and  from  which  some  even  regard  the  American  as 

*  Geog.  Distr.  of  Mam.,  p.  155. 
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inseparable.  I  have  already  shown  that  the  characters  used  for  their 
ration  are  by  no  means  reliable.  Concerning  the  Greenland  reindeer.  Mr. 
Hubert  I>rown,  in  a  recent  valuable  paper  on  the  Mammals  of  Greenland,* 
Bays,  "  that  after  very  excellent  opportunities  of  comparison  and  study," 
he  considers  "the  Greenland  reindeer  only  a  climatic  variety  of  the  Eu- 
ropean species.  I  have,  moreover,"  he  adds,  "seen  specimens  of  reindeer 
horns  from  Greenland,  which  could  not  be  distinguished  from  European, 
and  vice  versa.     On  the  whole,  however,  there  is  a  slight  variation." 

As  I  have  previously  remarked,  I  see  no  good  reason  why  all  may  not  be 
considered  as  one  species,  within  which  may  be  distinguished  several  quite 
well-marked  geographical  races. 

In  relation  to  other  facts,  the  differences  in  size  presented  by  the  two 
races  of  American  reindeer,  the  woodland  and  the  Barren  Ground,  be- 
comes extremely  interesting  ;  for,  supposing  them  to  form  one  species,  as 
there  seems  to  be  little  reason  to  doubt,  the  variation  in  this  respect 
is  directly  the  reverse  of  that  ordinarily  presented  by  individuals  of  the 
same  species  from  localities  differing  considerably  in  latitude  ;  the  general 
law  being  an  increase  in  size  at  the  northward.  But  here  there  is  a 
marked  decrease.  It  is  yet  not  quite  exceptional,  as  a  point  is  reached 
in  the  habitat  of  the  non-migratory  circumpolar  species  where  the  rigor 
of  the  climate,  and  the  consequent  altered  conditions  of  life,  seem  un- 
favorable to  a  maximum  development  of  the  animal.  This  is  exempli- 
fied by  the  small  stature  attained  by  the  circumpolar  tribes  of  men,  as  the 
Esquimaux  of  Greenland  and  of  the  north  of  America,  and  the  Laplanders 
of  the  Old  World.  The  common  wolf  (Canis  lupus)  has  its  smaller 
northern  form,  which,  in  America  at  least,  occupies  the  Barren  Grounds 
and  the  region  northwards  to  the  Arctic  coast,  and  which  differs  quite 
positively  from  its  more  southern  relatives.f 

A  smaller  circumpolar  Arctic  form  of  the  fox  has  long  been  recognised,  dif- 
fering in  color,  in  size,  and  in  the  texture  ofits  fur  from  the  common  species 
(Vulpes  vulgaris  and  V.  fulvus  auct.).  And  there  is  a  well-known  corre- 
sponding race  of  bears,  commonly  referred  to  the  Ursus  arctos,  which  in 
America  pass  almost  insensibly  into  the  more  southern  and  larger  Unus 
horribilis.     Whether  this  decrease  in  size  in  the  extreme  boreal  re<Mons 

*  Proc.  Lond.  Zool.  Soc,  1868,  Part  II,  p.  3.V2. 

t  "Of  this  species  (Canis  yriseo-albus  Rioh.)  I  consider  that  there  are  two  varieties, 
one  of  which  is  of  a  dark  color  and  large  size,  inhabiting  the  wooded  portions  of  the 

[Mackenzie's  River]  District  as  far  north  as  the  Youcon  Riven  The  other  is  usually 
of  a  dirty  white  tint,  with,  in  general,  a  dark  stripe  down  the  hack,  and  frequents  the 
Barren  Grounds  northwards  to  the  Arctic  coast.  It  is  of  smaller  sise  than  the  first- 
mentioned  variety,  and  lives  in  much  larger  hands  ;  indeed,  it  may  possibly  be  a  distinct 
species."  —  B.  R.  Ross,  Nat.  Hist.  tftt\,  July,  1602,  p.  271. 
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extends  to  other  species  I  have  not  at  present  the  means  of  determining, 
though  it  is  hardly  to  be  expected  that  it  will  to  all,  since  some  of  them  are 
to  a  considerable  degree  migratory,  going  southward  in  winter,  as  the 
lynxes,  martens,  and  some  others.  Hence  extremes  of  climate,  whether 
of  heat  or  cold,  seem  to  unfavorably  influence  the  development  of  animal 
life  generally,  a  mean  or  temperate  region  being  as  necessary  for  the 
highest  development  of  the  lower  orders  of  mammalia  as  for  that  of  man. 

Besides  the  marked  climatic  modifications  in  size  and  in  other  features 
in  the  species  cited  above,  certain  other  variations  in  them  may  be  here 
appropriately  referred  to.  These,  though  slight,  so  commonly  appear  in 
a  number  of  species  inhabiting  the  same  region  as  to  lead  one  at  once  to 
suspect  a  common  cause  for  such  differences.  Dr.  Richardson  *  long  since 
pointed  out  slight  differences  in  the  color  and  texture  of  the  fur,  and  in 
the  breadth  of  the  foot,  in  species  which  he  considered  identical  in  North 
America  and  Europe,  between  their  representatives  from  Northern  North 
America  and  Central  Europe;  the  former  having  a  finer  and  thicker 
coat,  and  broader  feet,  to  better  adapt  them  to  a  colder  climate  and  a 
more  snow-covered  country,  as  well  as  brighter  and  livelier  colors.  These 
modifications  appear  also,  he  says,  in  the  native  domestic  dogs.* 

Naturalists  have  repeatedly  remarked  the  narrower  form  of  the  head 
in  the  moose,  bear,  fox,  and  wolf  in  Eastern  North  American  specimens 
as  compared  with  others  from  Western  Europe.  In  the  former,  the  abso- 
lute breadth  of  the  skull  is  generally  less,  while  there  is  at  the  same 
time  a  greater  development  of  the  facial  portion.  In  these  animals  a 
difference  in  size  has  also  been  claimed  to  distinguish  their  representatives 
from  the  two  continents ;  but,  owing  to  the  variation  in  size  on  cither  con- 
tinent with  the  latitude  and  elevation  of  the  locality  at  which  they  were 
collected,  observations  on  this  point  are  somewhat  contradictory.  The 
general  indication,  however,  seems  to  be  that  the  American  somewhat 
exceed  the  European  when  both  are  from  near  the  same  isotherm. 

I  have  already  called  attention  to  the  fact  of  the  same  species  varying  in 
color  in  different  portions  of  its  habitat,  as  in  the  case  of  the  Canis  lupus. 
On  both  continents,  this  species  gradually  changes  from  nearly  white 
(yellowish  or  grayish  white)  in  the  Arctic  regions  to  very  dark  or  M  black  " 
in  the  southern.  Individuals  of  the  black  and  cross  varieties  of  the  fox 
(Vulpes  vulgaris)  are  most  numerous  on  both  continents  towards  the 
north  ;  f  at  the  south,  while  the  general  fulvous  color  prevails  on  the  dorsal 

*  Fauna  Boreali-Americana,  Vol.  I,  p.  91. 

f  Mr.  I).  K.  lloss  gives  the  proportion  of  the  different  colors  in  the  foxes  killed  in  the 
Mackenzie  Kiver  .District  as  rod  j^  the,  cross  ^ths,  silver  Whs;  or  sixty  per  cent  of  the 
dark  variety  to  forty  of  the  red  ;  while  as  far  south  as  the  United  States  the  dark  vari- 
eties prohably  scarcely  exceed  one  per  cent.  —  Xat.  Hist.  Rev.,  1862,  p.  272. 
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surface,  there  is  apparently  a  greater  development  of  dusky  on  tip;  vin- 
tml ;  this  type  forming  1 1 1 c -  Vulpes  u  melanogasiern  of  the  south  of  Europe. 

According  to  Professor   Uaird,  the  Mack  varieties  in  some  of  the  American 

squirrels  reach  their  greatest  numerical  development  in  the  northern  por- 
tions of  their  habitat;*  where  also  melanic  specimens  of  the  marmot  and 
racoon  are  most  frequent.  On  the  Atlantic  dope  there  is  a  noticeable 
tendency  to  a  predominance  of  gray  rather  than  rufous  tints,  while  in 
the  interior,  particularly  in  the  Mississippi  Valley,  and  on  the  Plains,  the 
reverse  is  the  case,  in  at  least  a  number  of  species.  I  have  in  another  place  | 
called  attention  to  the  faded  appearance  of  the  plumage  of  many  species 
of  birds  on  the  Plains,  in  those  that  range  across  the  continent;  in  others 
there  is  a  tendency  to  an  increase  of  fulvous  and  rufous,  as  is  noticeable  in 
some  mammals.  In  the  Sonoran  region  there  is  a  marked  inclination  to 
pied  varieties,  such  occurring  in  the  weasels  (P.  frenatus  and  P.  xantho- 
genys),  skunks  (Mephitis  hicolor  and  also  in  M.  mephitica),  the  bears  and 
squirrels.  The  changing  to  white  in  winter  of  many  species  at  the 
north  which  at  the  south  constantly  retain  their  summer  colors,  as  the 
weasels,  the  Arctic  fox, J  the  wolf,  and  some  of  the  hares,:}:  it  seems  to  me 
is  also  to  be  properly  classed  in  the  category  of  climatic  and  geographi- 
cal peculiarities  of  coloration.  The  prevalence  of  neutral  mouse-gray 
tints  in  so  large  a  proportion  of  the  mammals  of  Australia,  and  of 
plumbeous  and  black  in  those  of  Africa,  in  contrast  with  the  brighter 
and  more  varied  colors  of  those  of  the  other  continents,  is  but  a  Grander 
exhibition  of  the  same  kind.  The  hibernation  of  certain  species  in 
the  cold  regions  that  in  the  warmer  are  constantly  active,  as  in  the 
Ursidce  and  Vesperlilionidcc,  for  example,  is  in  some  respects  a  similar 
phenomenon. 

There  are  differences  in  size  between  specimens  of  the  same  species 
from  different  localities  that  are  not  apparently  explainable  on  the  ground 
of  difference  in  the  latitude  and  altitudes  of  their  respective  places  of 
birth.     On  the  Mississippi  prairies,  for  example,  some  species  of  Muriiht, 

*  North  Amer.  Mam.,  p.  244. 

t  Mem.  Bost.  Soc.  Nat.  Hist,  Vol.  I,  p.  513. 

t  Concerning  this  point  Mr.  Alfred  Newton  observes  :  "  I  have  never  seen  it  re- 
marked, but  it  is  unquestionably  the  case,  that  nearly  all  tho  Icelandic  examples  of 
Onus  hi  (/opus  are  'blue'  foxes  ;  that  Is  to  say,  their  winter  coat  is  nearly  tho  same 
color  as  their  summer  coat.  This  fact,  I  think,  must  bo  taken  in  connection  with  the 
comparatively  mild  climate  which  Iceland  enjoys  in  winter  ;  and  If 80,  is  nnalogODI  to 
the  circumstance  that  of  tho  Alpine  Hare  [LtfW  tim'ulus  Linn.,  mm  a  net.)  always  be- 
coming white  in  Scandinavia,  generally  so  in  Scotland,  bnt  seldom  in  Irelan  1."  | 
Zoul.  Society  of  Ijmdon,  Dec.  1S04,  p.  497.)  Dr.  Kichardson  also  states  that  the  A 
fox  is  of  a  purer  white  on  the  shores  of  Hudson's  Bay  than  at  Bhering*S  Strait-,  where, 
as  is  well  known,  the  climate  is  considerably  milder.     (Faun.  Bar.  Amcr.,  I,  p.  S7.J 
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Talpidce,  and  Soricidce  attain  an  appreciably  larger  size  than  under  nearly 
the  same  latitude  and  degree  of  elevation  at  the  eastward.  The  same 
fact  is  also  observed  in  the  mink  ;  while  the  bears  of  the  Pacific  slope  are 
larger  than  from  most  other  parts  of  the  Continent.  Whether  a  greater 
abundance  of  their  proper  food  may  be  the  cause  of  this,  it  is  impossible 
now  to  determine.  They  are  facts,  however,  that  are  worthy  of  careful 
consideration,  and  they  are  cited  here  simply  to  call  to  them  further 
attention. 

It  may  be  observed,  in  passing,  that  allied  species,  as  the  fox  and  wolf,  vary 
differently  under  the  same  conditions ;  melanism  being  most  developed  in 
the  one  at  the  south,  and  in  the  other  at  the  north.  It  is  also  noteworthy  that 
circumpolar  species  follow  the  same  law  in  their  climatal  variations  that 
obtains  in  the  differentiation  in  both  the  fauna  and  flora  of  the  northern 
hemisphere  in  passing  from  the  north  southwards.  As  is  well  known,  there 
are  many  species  of  animals  and  plants  at  the  north,  where  their  habitats 
approximate,  that  are  common  to  the  two  continents.  Such  species  become 
less  and  less  numerous  to  the  southwards,  and  beyond  the  tropics  very 
few  occur  on  both  the  Eastern  and  Western  continents.  In  like  manner, 
specimens  from  towards  the  north  of  the  two  continents  of  circumpolar 
species  that  range  over  the  north  temperate  regions  are  much  nearer  alike 
than  those  collected  from  near  their  southern  limits  of  distribution. 

For  the  following  notes  on  the  Cetaceans  of  the  Massachusetts  coast, 
and  their  local  names,  I  am  indebted,  as  previously  stated,  to  Captain 
N.  E.  Atwood,  of  Provincetown.  For  their  scientific  names  I  am  under 
obligations  to  Professor  E.  D.  Cope,  of  Philadelphia,  to  whom  I  for- 
warded Captain  Atwood's  notes  for  the  determination  of  the  species. 
Professor  Cope's  identifications  and  remarks  are  distinguished  by  being 
enclosed  in  brackets. 

BALiENID-aB. 

10.    [Balaena  cisarctica  Cope.]     "  Right  Whale.   Occasional. 

"  This  well-known  species  is  at  times  taken  here  ;  in  former  years  they 
were  much  more  frequent  in  their  visits  than  now.  Although  a  straggling 
specimen  may  be  seen  at  any  time,  they  are  generally  more  common 
during  the  latter  part  of  April  and  the  early  part  of  May.  They 
yield  a  larger  amount  of  oil  than  any  other  species  that  visits  our 
coast;  besides  which  they  have  a  large  quantity  of  whalebone  that 
finds  a  ready  market,  known  as  the  "black  whalebone"  of  commerce. 
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The  skeleton  of  the  right  whale  in  the  Museum  of  Comparative  Zo- 
ology was  taken  here.  The  specimen  yielded  eighty  barrels  of  oil, 
and  the  bone  that  was  taken  from  its  mouth  was  sold  for  $  1,000." 

20.  [Agaphelus  gibbosus  (End.)  Cope.]  "  Scragg  Whale. 
Rare.  A  species  of  whale  known  by  this  name,  nearly  allied  to 
if  not  identical  with  the  right  whale,  is  sometimes  taken  here.  It 
is  the  opinion  of  many  of  our  whalemen  that  they  are  not  a  distinct 
species,  but  the  young  right  whale  that  lost  its  mother  while  very 
young  and  grew  up  without  parental  care,  which  has  caused  a  slight 
modification.  The  most  prominent  feature  is  that  in  its  dorsal  ridge, 
near  the  tail,  there  are  a  number  of  small  projections  or  bunches, 
having  some  resemblance  to  the  teeth  of  a  saw.  It  has  no  dorsal  tin 
or  hump  on  its  back." 

21.  [Megaptera  osphyia  Cope,  or  another  Megaptera.*] 
"  Humpback  Whale.  This  species  is  common  on  our  coast,  and 
sometimes  comes  into  Provincetown  harbor,  where  it  is  attacked  and 
killed  by  our  whalemen.  They  yield  but  a  small  quantity  of  oil  com- 
pared with  the  yield  of  the  right  whale,  the  usual  quantity  being  from 
ten  to  fifteen  barrels.  The  bone  in  its  mouth,  unlike  that  of  the  right 
whale,  is  of  little  value  and  not  considered  worth  saving.  When 
harpooned  it  will  run  with  great  swiftness,  and  continues  to  do  so 
while  it  is  being  killed.  Its  affection  for  its  young  seems  stronger  than 
that  of  any  other  species,  as  the  mother  will  expose  her  own  life  in 
defence  of  her  offspring." 

22.  Eschrichtius  robustus  Lilj.  Professor  Cope  informs  me 
that  he  has  found  a  jaw  of  this  species  on  the  New  Jersey  coast;  it 
should  in  all  probability  be  enumerated  in  the  present  list. 

23.  [Sibbaldius  tectirostris  Con.,  ami  probably  another  spe- 
cies.]    "  Finback  Whale.     Frequent. 

"  This  species  is  the  most  common  large  whale  found  along  our  coast, 
and  is  frequently  seen  at  all  times  in  the  year.     They  are  not  har- 

*  Professor  Cope  believes  that  under  the  name  of"  Humpback,"  of  Captain  Atwood's 
list,  more  than  one  species  may  be  embraced  ;  and  also  more  than  one  under  thu  species 
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pooned  by  the  whalemen,  as  they  run  so  swiftly  they  cannot  be  killed. 
I  have  known  a  few  to  be  killed  by  shooting  them  with  a  bomb  lance. 
When  they  have  been  killed  in  this  way  in  our  bay  they  always  sink 
to  the  bottom  (they  being  not  a  fat  whale),  and  remain  there  some  few 
days,  during  which  time  much  of  the  blubber  is  eaten  off  by  sharks. 
I  have  known  two  of  this  species  to  run  on  shore  in  the  night,  in  our 
harbor,  and  be  left  by  the  receding  tide.  When  they  were  killed  there 
appeared  to  be  no  indications  of  disease,  and  the  cause  of  their  running 
on  the  beach  could  not  be  learned.  One  of  them  yielded  fourteen  and 
the  other  twenty  barrels  of  oil."  In  a  subsequent  communication 
Captain  Atwood  adds :  "  The  finback  is  a  species  that  yields  only  a 
small  quantity  of  oil  compared  with  its  size  ;  the  blubber  is  thinner 
than  in  other  species.  The  right  whale  killed  here,  of  which  the  skele- 
ton is  in  the  Museum  of  Comparative  Zoology,  was  forty-seven  feet 
long,  and  yielded  eighty  barrels  and  fourteen  gallons  of  oil ;  a  fin- 
back since  killed  here  was  fifty-four  feet  long,  and  made  only  twenty 
barrels  of  oil,  though  a  good  fat  whale  of  its  kind." 

24.  Sibbaldius  tuberosus  CorE.  A  specimen  at  first  doubt- 
fully referred  to  the  S.  laticeps  Gray,*  by  Professor  Cope,  but  since 
regarded  by  him  as  a  new  species,f  was  captured  in  Mobjack  Bay, 
Virginia,  in  May,  1866.  It  being  a  somewhat  northern  species,  it  should 
probably  be  included  in  the  present  list. 

25.  [Sibbaldius  borealis  Fiscii.]  "  Sulpiiur-bottom  Whale. 
Rare.  This  species  is  said  to  occur  on  our  coast.  Like  the  fin- 
back, it  has  on  its  back  a  very  small  dorsal  fin.  Being  very  much 
elongated,  it  is  a  swift  runner,  and  passes  through  the  water  with  a 
velocity  so  great  that  the  whalemen  cannot  kill  them  in  the  same  way 
that  they  take  the  other  species.  I  have  never  seen  it  dead,  and  know 
but  little  about  it." 

26.  [?  Balaenoptera  rostratra.  I  have  not  yet  identified  this 
one.]  "  Grampus.  Occasional.  When  seen  here  alone,  we  know  it 
by  that  name.  It  is  the  opinion  of  some  of  our  whalemen,  with  whom 
I  have  conversed  respecting  this  whale,  that  it  is  not  a  distinct  species, 
but  the  young  of  the  finback." 

*  Proc.  Phil.  Acad.  Nat.  Sci.,  1SC6,  p.  297.  t  Ibid.,  1S69,  p.  16. 
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27.  Physeter  macrocephalus  Pandi  u.  Sperm  "Whale.  Oc- 
casional of!'  the  coast ;  formerly  much  more  frequent. 

28.  [Mesoplodon  sowerbiensis.]  To  this  species  Prof. mor  Cope 
refers  a  specimen  found  stranded  a  short  time  since  on  Nantucket  I.-land. 
I  learn  from  Mr.  S.  C.  Martin  that  it  was  called  "  Grampus  "  by  the 
whalemen,  and  that  its  length  was  sixteen  feet  and  three  inches,  and 
girth  seven  feet.  The  skull,  presented  by  Mr.  Martin  to  Professor 
Agassiz,  is  now  in  the  Museum  of  Comparative  Zoology,  and  is  the 
specimen  referred  to  by  Professor  Agassiz  at  the  meeting  of  the  Bos- 
ton Society  of  Natural  History,  held  November  6, 1867.  He  remarked 
that  it  was  a  species  new  to  America,  and  that  it  belonged  to  the  genus 
Mesoplodon,  as  characterized  by  Gervais,  and  ought  to  be  separated 
from  the  fossil  Xiphius,  described  by  Cuvier.* 


DELPHINIDiE. 

29.  [Orca  gladiator  Sundeval.]  "  Killer.  This  species  visits 
our  bay  occasionally  in  small  schools.  Their  dorsal  fin  is  several  feet 
high  when  fully  grown.  They  are  at  times  in  summer  seen  coming 
into  our  harbor.  The  horse-mackerel  fears  them,  and  will  run  in 
shore  when  they  appear." 

30.  [GlobiocephalllS  melas  Traill.  (D.  intermedins  Harlan 
and  G.  intermedins  Gray.)]  "  Blackfisii.  Common.  This  well- 
known  species  sometimes  come  into  our  bay  in  largo  schools  in  sum- 
mer and  autumn.  Thoy  arc  then  attacked  by  a  number  of  boats  from 
the  shore,  and  often  driven  into  shoal  water  or  on  shore  and  hundreds 
killed." 

31.  Hyperaodon  bidens  Owen.  A  specimen  referred  by  Pro- 
fessor Cope  to  this  species  came  ashore  at  North  Dennis  in  January, 
18G9;  its  skeleton,  secured  by  Mr.  J.  II.  Blake,  is  now  in  the  Museum 

*  Proc.  Bost.  Soc.  Nat.  llist.,  Vol.  XI,  p.  318. 
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of  Comparative  Zoology.     A  few  weeks  later  Professor  Cope  obtained 
another  that  was  stranded  near  Newport,  R.  I. 

32.  [Beluga  canadensis  Erxl.  White  "Whale.]  At  the  close 
of  his  list  Captain  Atwood  thus  mentions  a  species  identified  by  Pro- 
fessor Cope  as  above :  "  Besides  those  already  named,  some  few  years 
a^o  a  species  was  killed  in  our  harbor  and  brought  on  shore  which 
no  one  knew.  I  examined  it,  and  found  it  to  differ  from  all  other  spe- 
cies. Not  long  after  it  was  announced  in  the  papers  that  there  was 
a  white  whale  on  exhibition  at  the  Aquarial  Gardens  in  Boston,  that 
Mr.  Cutting  had  brought  alive  from  the  river  St.  Lawrence ;  a  species 
that  had  never  been  seen  south  of  that  river.  Soon  after  I  visited 
Boston  and  called  to  see  it.  I  pronounced  it  to  be  identical  with  the 
unknown  species  taken  at  Provincetown."  This  undoubted  occurrence 
of  the  white  whale  at  Provincetown  is  the  only  instance  of  its  having 
been  found  so  far  south  that  has  come  to  my  knowledge.  The  skeleton 
of  the  specimen  exhibited  at  the  Boston  Aquarial  Gardens,  and  referred 
to  above  by  Captain  Atwood,  is  in  the  Museum  of  Comparative  Zo- 
ology.    Is  was  presented  by  Mr.  Cutting. 

33.  [?  Lagenorhynchus  sp.]     "  Cow  Fish.    Occasional. 

"  This  species  differs  from  the  blackfish  in  being  much  smaller, 
and  in  yielding  much  less  oil.  Its  blubber  is  thinner,  and  its  color  is  a 
light  marble.  It  is  sometimes  called  white  blackfish  by  our  whalers. 
It  is  occasionally  killed  here,  but  it  does  not  appear  in  large  schools, 
like  the  blackfish.  It  is  a  distinct  species,  intermediate  in  size  be- 
tween the  blackfish  and  the  species  we  call  porpoise  (dolphin)." 

34.  [Delphinus  erebennus  Cope.  ["  Porpoise.  This  is  not 
an  abundant  species  here.  They  are  at  times  in  summer  seen  passing 
along  the  shore  in  large  schools,  going  northward  ;  in  autumn  they  may 
be  seen  going  back  to  the  southward." 

35.  Delphinus  clymene  Grat.  According  to  Professor  Cope 
this  species  has  been  taken  on  the  coast  of  New  Jersey  *  and  it  is  not 
unlikely  to  occasionally  visit  our  shores. 

36.  [Phocaena  americana  Ac, ass.  (or  P.  bracfojciam  Cope ;  I 

*  Proc.  Phil.  Acad.  Nat  Set.,  1S65,  p.  261. 
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do  not  know  which  name  will  stand  as  yet.)]  "  Snuffer  or  Puffing 
Pig  (Phoccena  americana).  This  is  the  smallest  of  all  the  spedes. 
It  is  very  common  here  at  all  seasons,  and  is  occasionally  caught  in 
nets  set  for  mackerel  or  blue-fish."  There  are  several  skeletons  in  the 
Museum  of  Comparative  Zoology. 


VESPERTILIONID.2E. 

37.  Lasiurus  noveboracensis  Tomes.  {VespertiUo  novebora- 
censis  Erxl.)  Red  Bat.  New  York  Bat.  Common;  in  some 
sections  of  the  State  the  most  numerous  species  of  the  family. 

This  species  varies  greatly  in  color,  but  the  difference  seems  to  be 
chiefly  sexual.  The  adult  males  are  generally  much  lighter  than  the 
females.  In  the  young  the  sexual  variation  in  color  seems  to  be  often 
much  less  marked. 

The  only  well-marked  distinguishing  characteristics  between  this  species 
and  the  next,  except  in  more  highly  colored  specimens  of  the  latter,  is  gen- 
erally the  black  border  to  the  ear,  and  the  black  on  the  lips  in  L.  cinereus. 
In  each  there  are  the  same  bands  of  color  on  the  hairs,  distributed  in  the 
same  way,  —  dusky,  verging  to  black  at  the  base,  then  pale  yellowish 
brown,  succeeded  by  darker  or  brighter  bands  of  red,  and  tipped  with 
whitish.  In  some  specimens  the  terminal  band  of  whitish  is  quite  absent, 
particularly  on  the  anterior  part  of  the  body,  the  subterminal  bright  red 
zone  being  thus  continuous  to  the  tips  of  the  hairs.  In  other  specimens 
the  terminal  band  of  white  is  developed  to  a  great  degree,  so  as  to  very 
much  obscure  the  red  or  dark  chocolate  zone  beneath.  Such  specimens 
often  strongly  approximate  to  what  is  called  L.  tinereu*  (V.  pruinosus 
Say),  where  the  terminal  white  zone  reaches  its  maximum  of  development, 
and  the  subterminal  russet  zone  its  greatest  intensity.  1  feel,  in  fact,  far 
from  sure  that  the  species  are  distinct.  In  a  series  of  about  twentv  Massa- 
chusetts skins,  nearly  all  marked  for  sex  by  the  colleetor  (Mr.  C.  J.  Mav- 
nard),  all  the  males  are  of  a  beautiful  light,  bright,  yellowish  red,  with 
scarcely  a  trace  of  the  apical  white ;  the  females,  though  somewhat  more 
variable,  are  universally  darker,  the  light  red  of  the  males  being  replaced 
in  these  by  dark  russet,  which  is  more  or  less  obscured  by  the  whitish  tips 
of  the  fur.  The  alcoholic  series,  so  far  as  carefully  examined  in  reference 
to  this  point,  indicates  this  sexual  difference  to  be  quite  constant ;  but 
there  are  occasional  exceptions. 

Very  little  seems  to  be  known  respecting  the  time  of  copulation  or  the 
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period  of  gestation  of  the  bats.  From  Mr.  J.  G.  Shute,  of  "Woburn,  I 
learn  a  fact  in  reference  to  this  point  observed  by  him  some  few  years 
since.  Soon  after  sunset  one  evening  in  October  he  observed  a  strange 
object  pass  him  in  the  air,  which  seemed  to  fall  to  the  ground  not  far 
from  where  he  was  standing.  Repairing  immediately  to  the  spot  he 
soon  found  it,  which  proved  to  be  a  pair  of  these  bats  in  coitu.  They 
were  captured  and  thrown  into  alcohol,  and  thus  forwarded  to  the 
Museum  of  Comparative  Zoology.  About  the  20th  of  June  I  once  found, 
in  Northern  Illinois,  a  number  of  the  Scotophilus  georgianus  containing 
quite  advanced  foetuses,  usually  four  or  five  in  number.  Dr.  C.  C.  Ab- 
bott says  that  the  V.  subulatus  brings  forth  its  litter  of  three  to  five  young 
late  in  June.* 

38.  Lasiurus  cinereus  H.  Allen.  (  Vespertilio  pruinosus  Say.) 
Hoary  Bat.  Not  common.  Probably  the  rarest  species  of  the  fam- 
ily found  in  the  State.  Though  commonly  given  in  New  England 
lists,  I  have  never  seen  it  from  Massachusetts.  I  have  been  able  to 
find  but  two  specimens  in  the  Museum  collection  referable  to  it,  and 
those  are,  unfortunately,  without  localities.  I  have  often  seen  in  local 
collections  specimens  labelled  with  this  name,  but  they  were  only  the 
more  hoary  form  of  the  common  L.  noveboracensis.  From  Dr.  Allen's 
list  of  specimens  its  range  seems  to  be  nearly  that  of  the  preceding,  — 
throughout  temperate  North  America  at  least, — as  some  of  them  are 
stated  to  have  been  received  from  Nova  Scotia,  Red  River  Settlement, 
Louisiana,  Matamoras,  New  Mexico,  California,  &c.  As  already  ob- 
served, I  question  the  validity  of  this  species. 

39.  Scotophilus  fuscus  H.  Allen.  (Vespertilio fuscus  Pal.  de 
Bouv. ;    V.  carolinensis  Geoff.  St.  Hil.)     Carolina  Bat.     Common. 

I  not  only  consider  the  suspicion  of  Dr.  Allen  that  S.  carolinensis  and 
S.  fuscus  "may  prove  to  be  the  same"  well  founded,  but  to  his  list  of 
Bynonymes  of  this  species  would  add  EpHsecus  melanopt  of  Rafineaque. 
I  would  remove  from  it  the  V.  gryphus  of  F.  Cuvier,  which  I  consider 
refers  to  the  V.  subulatus  Say. 

40.  Scotophilus  georgianus  IT.  Allen.  Less  common  than 
several  of  the  other  species,  but  apparently  not  excessively  rare. 
There  are  several  specimens  in  the  Museum  of  Comparative  Zoology 

*  Geology  of  New  Jersey,  Appendix,  p.  752. 
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from  Massachusetts,  and  others  from  Maine,  the  latter  being  at  present 
its  most  northern  known  locality.     Thia  species  is  believed  to  be  now 

for  the  first  time  reported  from  the  Eastern  States. 

It  appears  to  me  that  it  would  have  heen  better  to  have  entirely  ignored 
the  synonymes  considered  by  Dr.  Allen  as  doubtfully  referring  to  this 
species  than  to  have,  adopted  any  of  them  for  its  designation.  The  V.  geor- 
giantu  of  F.  Cnvier  seems  to  me  to  be  undoubtedly  referable  to  V.  tubu- 
Icilus.  If  any  of  F.  Cuvier's  names  are  to  be  considered  as  referring  to 
it,  it  seems  to  me  it  is  the  V.  Saleri  of  the  same  data,  though  it  appears 
highly  questionable  whether  this  also,  as  well  as  the  V.  monticola  of  Bach- 
man  may  not  be  more  appropriately  referred  to  V.  subulatus,  judg- 
ing from  the  very  imperfect  descriptions  alone.  Dr.  Allen,  however,  has 
had  the  types  of  some  of  these  for  examination,  and  finds  them  to  corre- 
spond with  what  he  calls  S.  georgianus,  and  it  is  this  that  appears  to  have 
guided  him  in  determining  these  references. 

41.  Scotophilus  noctivagans  II.  Allen.  {Vespertilio  noctiva- 
gans  Le  Conte.)     SlLVERT-HAlRED  Bat.     Rather  common. 

42.  Vespertilio  subulatus  Say.  Little  Brown  Bat.  Com- 
mon, especially  in  the  Connecticut  Valley.  At  Springfield  it  is  one  of 
the  most  common,  if  not  the  most  common  species. 

Prior  to  the  publication  of  Dr.  Allen's  monograph,  but  one  species  of  the 
genus  Vespertilio,  as  now  restricted,  had  been  recognized  from  Massachusetts, 
though  others,  based  however  on  very  doubtful  characters,  had  been  given  by 
different  authors  from  the  Middle  States.  All  who  have  critically  studied 
the  bats  are  well  aware  that  they  are  quite  variable  in  color  and  in  many 
other  characters.  Thus  Dr.  Allen,  under  Scotophilia Juscus*  in  alluding 
to  certain  variations  in  the  form  of  the  ear  pointed  out  by  Major  Le  Conte 
as  distinguishing  certain  species  of  European  authors,  which  Dr.  Allen 
very  properly  deems  to  be  merely  nominal,  observes  :  "  While  acknowledg- 
ing that  these  difFerences  may  exist,  I  do  not  consider  them  constant  In 
a  species  so  extensively  distributed,  and  in  a  family  so  well  known  for  its 
Protean  tendencies  as  that  to  which  S.  fnscus  belongs,  slight  and  variable 
changes,  confined  entirely  to  the  parts  of  the  ear,  are  hardly  sulluient  data 
for  these  separations."  Under  Vespertilio}  he  remarks:  -Owing  to  the 
fact  that  species  of  this  genus  have  a  widely  spread  distribution,  minute 
differences  in  form  and  color  in  specimens  brought  from  distant  localities 


*  Monograph,  p.  33.  t  Ibid.,  p.  46. 
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have  been  made  of  more  importance  than  they  deserve.  Species  have  thus 
sprung  up,  many  of  which  have  never  been  identified,  and  seem  only  to 
retard  progress  by  a  useless  synonomy."  We  fear,  however,  that  Dr. 
Allen,  with  all  his  care,  and  the  almost  unexceptionable  character  of  bis 
admirable  Monograph,  has  fallen  in  this  group  into  an  error  which  he 
found  it  necessary  to  criticise  in  others.  With  original  specimens  of  most 
of  his  species  for  examination,  I  am  unable  to  convince  myself,  either  from 
these  or  from  his  descriptions,  that  several  of  the  species  recognized  or 
described  as  new  by  him  —  especially  V.  lucifugus  and  V.  evotis,  and  also 
V.  ajfinis  —  are  not  really  referable  to  V.  subulatus.  Among  the  large  lot 
of  bats  furnished  by  the  Museum  of  Comparative  Zoology  for  use  in  the 
preparation  of  his  Monograph,  including  some  two  hundred  specimens  from 
different  parts  of  North  America  (besides  many  from  foreign  countries), 
specimens  of  Vespertilio  from  various  localities  in  Maine  and  Massachusetts 
were  labelled  by  him,  when  returned,  respectively  V.  evotis,  V.  subulatus,  and 
V.  lucifugus.  Individuals  of  the  same  colony,  and  that  I  scarcely  doubt  in 
some  cases  belonged  to  the  same  litter,  of  what  I  call  V.  subulatus,  vary 
considerably  in  color,  and  not  a  little  in  the  form  of  the  ear.  Dr.  Allen 
says :  "  The  specimens  of  V.  subulatus  arrange  themselves  into  two  groups, 
one  of  which  may  be  considered  typical,  the  other  tending  in  the  shape  of 
the  ear  to  the  preceding  species  \_V.  evotis'].  Indeed,  the  changes  from 
one  species  to  the  other  is  so  gradual  that  it  is  difficult  to  assign  a 
boundary  to  each.  I  have  included  under  V.  subulatus  a  number  of  speci- 
mens which  have  the  ear  higher  than  those  from  which  the  description  has 
been  taken,  but  agreeing  with  V.  subulatus  in  other  particulars."  * 

From  a  critical  analysis  and  comparison  of  the  tables  of  measurements 
given  by  him  of  the  different  species  of  this  genus,  they  appear  most 
decidedly  to  intergrade,  no  less  in  the  size  and  form  of  the  ear  —  the  char- 
acter on  which  their  separation  is  mainly  based  —  than  in  other  points. 
The  V.  lucifugus  has,  perhaps,  the  best  claims  to  be  regarded  as  a  species, 
but  these  seem  to  be  highly  equivocal.  V.  erotis  is  the  form  with  the 
highest,  and  relatively  the  largest  ear,  grading  in  this  particular  into  T. 
subulatus,  the  more  common  form,  and  this  again  into  V.  affinis  (of  which 
but  one  specimen  had  been  received)  and  V.  lucifugus,  in  which  the  ear 
exhibits  the  minimum  of  size.  In  the  latter  the  snout  is  blunter,  and  in 
the  first  more  produced,  this  character  correlating  with  the  narrowed 
and  elongated  or  shortened  and  blunted  ear.  In  other  words,  the  V.  evo- 
tis is  the  slender  form,  the  V.  lucifugus  the  robust  form,  V.  subulatus 
coming  in  between  the  two.f    They  all  appear  to  have  the  same  geograph- 

*  Monograph,  p.  51. 

t  Naturalists  seem  to  overlook  the  fact  that  feral  animals  may  van'  in  size,  in  general 
form,  in  physiognomy,  in  temperament  and  disposition,  in  the  same  way  as  different 
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ical  distribution,  and  specimens  of  each  generally  OCCW  in  collections  from 
the  same  localities,  whenever  the  number  of  specimens  received  is  at  all 
large.  They  are  sometimes  found  in  cool  weather  clinging  together  in  the 
same  '•  festoons." 

Each  species  ranges,  according  to  Dr.  Allen,  from  ocean  to  ocean,  and 
from  very  far  north  nearly  or  quite  to  the  tropics. 

Prior  to  1864  only  five  species  of  bats  were  currently  reported  from 
New  England  ;  Dr.  Allen's  Monograph  nearly  doub'ud  the  number,  increas- 
ing it  to  nine.  Only  six,  however,  are  recognized  in  the  present  catalogue, 
one  only  (Scolophilus  gcorgianus)  having  been  added  to  those  previously 
well  known. 

In  respect  to  the  many  species  of  bats  imperfectly  described  by  some 
of  the  earlier  authors,  I  have  little  hesitancy  in  referring  to  V.  subulatus 
of  Say  the  following  :  — 

V.  lucifugus  Le  Conte,  Cuv.  An.  King.  (McMurtrie's  ed.),  1831,  p.  431. 

V.  Caroli  Ziinm.,  Man.  de  Mam.,  II,  1835,  p.  236. 

V.  gryphus  F.  Cuv.,  Nouv.  Ann.  du  Mus.  d'Hist.  Nat.,  I,  1832,  p.  15. 

V.  Salari  Ibid.,  p.  16. 

V.  crassus  Ibid.,  p.  18. 

V.  gcorgianus  Ibid.,  p.  16. 

V.  sub/lavus  Ibid.,  p.  1 7. 

V.  brei-irostrk  Pr.  Maximilian,  Verzeich.  Beobach.  S'augethiere  in  Nord 
Amer.,  p.  19. 

V.  monticola  Aud.  and  Bach.,  Journ.  Phil.  Acad.  Nat.  Sc.,  Vol.  VIII» 
1842,  p.  280. 

V.  virginicmus  Ibid.,  p.  282. 

V.  californicus  Ibid.,  p.  285. 

V.  Leib'd  Ibid.,  p.  284. 

SORICID^. 
43.   Neosorex  palustris   Verrill.*     (Sorex  pahutrit  Rich. ; 

individuals  of  any  given  nationality  of  men  or  breed  of  domesticated  animal*,  in  which 
such  variations  are  patent  to  the  most  casual  observer.  In  wild  animals  it  needs  only 
a  critical  comparison  of  many  individuals  of  any  species,  concerning  the  identity  o( 
which  there  is  no  question,  to  satisfy  careful  investigators  that  it  is  equally  the  case 
here.  It  fails  to  be  as  well  recognized  only  because  it  is  impossible  for  Q8  to  be  in  suf- 
ficiently intimate  relation  with  animals  in  a  state  of  nature.  In  many  Instances  whet 
are  brought  under  tho  same  conditions  relatively  for  observation,  as  in  the  ease  o[  dif- 
ferent species  of  Cenndcc,  when  kept  in  park*,  it  is  soon  detected.  In  this  connection 
compare  the  observations  of  Judge  Uaton  on  "  American  fervida*  "  -.  p.  194). 

*  Notice  of  a  Neosorex  from  Massachusetts,  and  of  Sort*  Thomptom  from  Maine.    l>y 
A.  E.  Vcrrill,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  IX  (Oct.  1862),  p.  104. 
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Neosorex  albibarbis  Cope.)  Marsh  Shrew.  But  three  specimens 
of  this  species  are  as  yet  known  from  New  England,  two  of  which 
were  captured  by  Professor  E.  D.  Cope,  at  Franconia,  N.  H.,  and  the 
other  by  Mr.  F.  W.  Putnam,  at  Warwick,  Mass.  Professor  Cope's 
specimens  were  swimming  in  a  lake  when  first  seen,  about  forty  feet 
from  the  bank.  As  observed  by  Professor  Verrill,  the  species  of  this 
genus  are  eminently  adapted  to  an  aquatic  mode  of  life,  they  having 
large  fringed  feet  and  valvular  ears. 

44.  Sorex  platyrhinus  Linsley.  Broad -nosed  Shrew. 
Comparatively  common.  I  have  taken  a  considerable  number  at 
Springfield,  and  Professor  S.  F.  Baird,  in  his  Mammals  of  North 
America  (p.  26),  cites  nineteen  examples  in  his  list  of  specimens  of  this 
species  from  Massachusetts,  eighteen  of  which  were  from  Middleboro', 
and  collected  by  Mr.  J.  W.  P.  Jenks. 

45.  Sorex  Cooperi  Bachman.  Cooper's  Shrew.  This  rare 
species  I  have  never  seen  myself  from  this  State  ;  Professor  Baird 
mentions  two  specimens  from  Middleboro',  received  from  Mr.  Jenks. 
Professor  Verrill,  in  his  paper  already  cited,  refers  to  a  specimen  from 
Danvers,  in  the  collection  of  the  Essex  Institute,  as  being  the  only  one 
he  had  seen  from  New  England.  Last  winter  I  received  it  from 
Wayne  Co.,  N.  Y.,  from  my  friend,  Mr.  Charles  Potwine.  The  speci- 
men was  captured  in  the  daytime,  while  running  on  the  snow  in  the 
woods. 

46.  Sorex  Forsteri  Rich.  Forster's  Shrew.  From  its  known 
range  *  this  species  is  most  likely  to  occur  in  Massachusetts.  It  has, 
in  fact,  been  reported  as  often  met  with  here,  both  in  summer  and  in 
winter.f 

Thompson's  shrew  (Soi*ex  Thompson!  Baird)  is  also  to  be  expected 
to  occur  in  this  State,  it  having  been  received  by  Professor  Baird  from 
Halifax,  N.  S.,  and  Zanesville,  Ohio,  and  by  Professor  Verrill  from 
Maine. 


*  "  Hudson's  Bay  to  Carlisle,  Pa."  —  Baird. 

t  "  In  the  latter  season  they  are  found  beneath  a  pile  of  wood  or  logs,  and  their  tracks 
in  the  snow  show  their  wanderings  in  search  of  food."  — E.  A.  Samuels,  Agriculture 
of  Mass.,  1861,  p.  142. 
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47.  Blarina  brevicauda.      {Sorex  hrevicaudus  Say,  Emm 
Rep.,  p.  18  j  Blarina  talpoides  Gray),   Moli  Shbsw.    Common,    Uy 
far  the  most  numerous  species  of  the  family. 

A  second  species  of  I Marina,  the  B.  brevicauda  of  Gray  (Sorex  bn  vicaudut 

Say)  was  formerly  reported  to  exist  in  this  State,  Connecticut,  New  York, 
and  throughout  Eastern  North  America  generally.  I iut  Professor  Baird 
supposes  it,  if  distinct  from  B.  talpoides,  to  be  exclusively  Western;  he 
has,  however,  failed  to  point  out  any  differences  of  much  weight  between 
specimens  he  refers  respectively  to  S.  brevicaudus  Say  and  S.  talpoides 
Clapper  (/J.  talpoides  Gray).  In  his  diagnosis  of  B.  brevicauda  he  says: 
il  Largest  of  all  American  shrews  hitherto  discovered  (?),"  and  gives  its  di- 
mensions as  "  Length,  unstretched,  over  four  inches  to  the  root  of  the  tail  " ; 
while  he  gives  the  M  average  length  of  head  and  body  "  of  B.  talpoides  as 
"  three  and  a  half  inches."  Say  gives  the  length  of  the  head  and  body  of 
S.  brevicaudus  as  three  inches  and  five  eighths,  or  3.62,  which  but  slightly 
exceeds  Professor  Baird 's  average  for  B.  talpoides ;  the  two  largest  speci- 
mens of  which  he  gives  measurements  (No.  2,078,  from  Massachusetts,  and 
No.  2,146,  from  Illinois)  slightly  exceed  this  size.  A  Massachusetts  speci- 
men before  me  measures  fully  four  inches,  and  two  others  exceed  3.75. 
Under  B.  talpoides  he  says,  "  With  a  large  number  of  specimens  before 
me,  I  have  been  more  than  usually  perplexed  in  the  attempt  to  determine 
the  species  of  short-tailed  shrews,  as  given  by  authors,  and  especially  to 
distinguish  between  S.  brevicaudus  and  S.  Dekayi,  of  Bachman,  Do  Kay, 
and  others.  I  am  satisfied  that  the  latter  species  is  identical  with  S.  tal- 
poides of  Gapper  (which  indeed  has  priority  of  date),  having  found  no 
essential  differences  between  Canadian  specimens  and  those  from  Mas- 
sachusetts, Vermont,  New  York,  Michigan,  Wisconsin,  and  elsewhere. 
Capper's  specimen,  it  will  be  remembered,  was  taken  in  the  district  be- 
tween York  and  Lake  Simcoe,  in  Upper  Canada. 

"  Thus  far,"  he  continues,  "  I  have  not  been  able  to  find  any  shrews  from 
Massachusetts,  New  York,  or  adjoining  States,  possessing  all  the  characters 
assigned  by  Bachman  and  De  Kay.  The  hair  of  the  same  species  varies 
with  the  season,  being  longer,  softer,  and  fuller  in  winter;  the  precise  shade 
of  color  is  likewise  not  constant.  The  proportions  of  the  shrews,  unless 
taken  from  alcoholic  or  fresh  specimens,  vary  exceedingly  in  the  same  spe- 
cies, according  as  the  skin  is  under  or  over  staffed. 

"For  the  present,  therefore,  I  shall  refer  all  the  large  shrews  with  short 
tails  from  the  Atlantic  States  to  the  S.  talpoides*  I  have,  however,  before 
me  some  specimens  from  the  Upper  Missouri  ami  Iowa,  which,  as  they 
differ  in  size  from  any  in  the  East,  and  agree  rather  more  closely  with 
the  S.  brevicaudus  of  Say,  I  shall  refer  to  this  species."* 

*  North  American  Mammals,  p.  41. 
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Under  B.  hrevicaudus  Professor  Baird  further  observes  :  "  I  have  found 
very  great  difficulty  in  identifying  with  any  certainty  the  S.  hrevicaudus  of 
Say,  at  least  in  the  references  to  this  species,  as  supposed  to  be  found  in 
the  eastern  portion  of  the  continent.  I  have,  however,  I  think,  discovered 
it  in  some  specimens  of  very  large  size  from  Nebraska  and  Iowa,  localities 
nearer  to  that  of  the  original  specimen  (Council  Bluffs)  than  of  any  speci- 
men yet  discovered."  In  his  list  of  the  specimens  referred  to  this  species 
Professor  Baird  gives  two  from  Nebraska,  two  from  Iowa,  and  one  each 
from  Illinois  and  Wisconsin.  The  latter  four  are,  however,  referred  with 
a  mark  of  doubt.  It  is  to  be  regretted  that  full  measurements  of  all  these 
specimens  are  not  given  for  comparison  with  the  excellent  series  of  B.  "  tal- 
poides  " ;  *  as  the  size  of  two  out  of  the  three  given  is  equalled  by  several  of 
the  B.  talpoides,  they  being  respectively  but  3.50  and  3.65  inches  in  length. 
In  view  of  the  generally  admitted  variability  of  this  species  in  size,  color, 
length  of  tail,  &c,  at  single  localities,  and  which  some  seventy  specimens 
now  before  me  from  Massachusetts  fully  demonstrate,  and  the  but  slightly 
larger  size  of  Mr.  Say's  single  example  from  Council  Bluffs  (which  forms 
the  original  of  S.  hrevicaudus)  than  the  average  of  our  short-tailed  shrews, 
I  refer  to  one  species,  and  to  this  of  Say,  all  the  short-tailed  shrews  of  the 
Northern  and  the  Eastern  States,  Canada  and  the  adjoining  Provinces,  of 
which  the  more  recent  name  (S.  talpoides)  of  Gapper  becomes  a  synonyme. 
Also,  in  view  of  the  already  known  wide  distribution  of  this  species,  and 
the  law  of  variation  in  size  with  respect  to  latitude  and  elevation,  I  must 
also  consider  the  S.  carolinensis  of  Bachman,  which  only  differs  from  the 
northern  specimens  of  S.  hrevicaudus  (B.  talpoides  Gray,  Baird's  Report)  in 
its  slightly  smaller  size,  as  merely  the  more  southern  and  hence  the  smaller 
race.  Indeed,  in  consequence  of  the  large  size  allowed  it  by  Dr.  Bach- 
man, Professor  Baird  is  inclined  to  consider  this  name  as  a  synonyme  of  B. 
talpoides,  as  under  this  species  he  states :  "  Nor  do  I  feel  quite  sure  that 
the  Sorcx  carolinensis  of  Bachman  is  really  anything  else  than  a  small 
S.  talpoides.     The  measurements  given  by  him  (length  three  inches)  agree 

*  There  has  never  been  a  more  valuable  contribution  to  the  Natural  History  of  the 
Mammals  and  Birds  of  North  America,  or  of  any  country,  than  the  lists  of  specimens 
and  tables  of  measurements  published  by  Professor  Baird  in  his  great  and  invaluable 
works  on  these  two  classes  of  the  North  American  Vortebrata,  contained  in  Volumes 
VIII  and  IX  of  the  Reports  of  the  Pacific  Railroad  Explorations  and  Surveys.  They 
show  not  only,  to  a  considerable  extent,  the  geographical  range  of  the  different  spe- 
cies, but  their  variation  in  size  and  proportion  at  different  localities,  and,  when  the 
number  is  large  from  one  locality,  the  variation  at  single  localities.  The  possession  of 
these  tables  and  his  accompanying  minute  descriptions  is  next  to  having  in  hand  the 
specimens  themselves.  It  is  wry  much  to  be  regretted  that  so  small  a  proportion  of 
our  natural  history  descriptions  have  been  written  with  this  crreat  care  and  minuteness 
of  detail. 
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precisely  with  many  from  Massachusetts  and  elsewhere,  and  are  essentially 
the  same  in  proportion  with  those  of  the  largest-sized  specimen!  of  S,  tal- 
poides"  But  he  adds:  "There  is,  however,  ft  distinct  ipecief  in  the  South- 
ern States,  considerably  smaller  than  S.  tatpoidei^  to  which  Baehman's  name 
may  be  applied."  Further  on  he  gives  a  diagnosis  of  a  UB.  caroliw 
under  which  he  cites  Baehman's  "  S.  caroltnensis"  as  ft  synonyme.  lie  de- 
scribes it  as  "size  considerably  less  than  adults  of  B.  taljioidcs"  and  gives 
the  length  of  head  and  body  as  "  about  2.50  inches."  Comparing  it 
with  B.  brevicauda^  he  says  it  differs  from  that  species  in  its  considerably 
smaller  size,  proportionally  smaller  feet,  and  in  having  the  "  third  and  fourth 
lateral  teeth  larger  in  proportion  to  the  first  and  second,"  etc.  Under  this 
head  he  cites  four  specimens,  three  of  which  are  from  Missouri,  and  the 
other  from  South  Carolina.  These,  he  says,  "agree  in  the  main  very  well 
together,  and  as  indicating  a  southern  species  smaller  than  B.  talpoides  or 
brevicauda."  After  finally  referring  S.  caroltnensis  of  Bachman  to  this 
species,  he  says :  "  I  am  by  no  means  clear,  however,  that  the  particular 
measurements  cited  by  him  do  not  belong  really  to  a  specimen  of  B.  tal- 
poides;  but,"  he  strangely  adds,  Dr.  Bachman  having  given  us  no  such  inti- 
mation, "  he  [Dr.  Bachman]  undoubtedly  was  acquainted  with  a  species 
smaller  than  the  latter"  (S.  carolinensis  Bachman).  That  there  is  a  some- 
what smaller  race  in  the  South  is  unquestionable,  but  its  specific  rank  is 
not  to  me  so  clear.  This  smaller  form  seems  to  occur  generally  throughout 
the  Southern  States,  and  along  the  low  coast  border  as  far  north  as  New 
Jersey,  and  even  perhaps  to  New  York,  corresponding  in  the  limits  of  its 
distribution  northward  with  the  northern  boundary  of  the  Carolinian 
Fauna ;  the  larger  form  occupying  the  Northern  States  generally,  and  the 
highlands  of  the  Alleghanies  south  to  Georgia;  it  thus  occurring  throughout 
the  whole  extent  of  the  Alleghanian  Fauna,  and  possibly  throughout  the 
Canadian.  The  range  of  B  brevicauda  is  now  carried  southwards  to  Florida 
and  Texas,  with  only  such  differences  in  size  between  northern  and  south- 
ern specimens  as  are  admitted  to  occur  in  other  unquestioned  species  of 
mammals  that  have  the  same  geographical  range  ;  the  difference  in  size 
being  the  only  constant  or  tangible  distinction  yet  pointed  out.  The  dif- 
ficulty experienced  by  Professor  Baird  in  determining  the  species  of  the 
older  authors,  it  seems  to  me  results  chiefly  from  two  causes :  first,  the 
imperfect  character  of  the  descriptions,  which  are  generally  of  single  speci- 
mens only,  and  of  skins  and  stuffed  examples  ;  second,  the  by  far  too  great 
number  indicated. 

In  this  connection  it  is  proper  to  notice  a  species  of  Blarina  described  as 
new  in  the  Report  on  North  American  Mammals  (p.  4  7)  from  a  single  speci- 
men from  Burlington,  Vermont.  This  specimen,  its  describer  savs,  "  in  ex- 
ternal appearance  perfectly  resembles  specimens  of  B.  talpoides,"  but  "  has 
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some  remarkable  peculiarities  of  the  skull.  While  it  has  no  satisfactory- 
external  characters  by  which  to  designate  it,"  "  the  skull  is  so  entirely  differ- 
ent from  all  others  "  he  had  seen,  he  says,  as  "  almost  to  make  a  distinct  sub- 
genus." This  difference  consists  in  its  being  much  narrower  than  in  other 
short-tailed  shrews,  and  in  the  greatest  interorbital  constriction  being 
placed  a  little  in  front  of  the  middle,  instead  of  behind  it,  as  in  the  others, 
and  in  its  being  greater  in  amount.  In  regard  to  this  specimen,  I  need 
only  add  that,  in  respect  to  its  skull,  and  in  this  character  alone,*  whether 
really  a  distinct  species  or  an  abnormal  individual  variation,  it  still  remains 
unique,  no  other  like  it  having  yet  become  known  to  naturalists. 

In  continuing  this  preliminary  revision  of  the  Blarince,  we  find  that  ten 
species  of  this  strictly  American  genus  f  of  the  short-tailed  shrews  have  been 
described,  all  from  the  United  States,  three  of  which  were  first  character- 
ized by  Professor  Baird  in  his  North  American  Mammals.  Seven  are 
recognized  in  this  work  as  valid ;  two  are  given  as  doubtful  or  unidenti- 
fied, and  one  is  doubtfully  referred  to  one  of  the  others.  These  are  ar- 
ranged in  two  sections,  according  to  the  number  of  premolars ;  section 
"A"  having  five,  and  section  "B"  four.  Their  dental  formulas  are  as 
follows :  — 

^      .  2   ,    5  —  5    ,   4  —  4        nn  .       _     2       4—4   .   4  —  4 

Section  A,  -  +  ^^  +  3^3  =  325  section  B,  -  -j-  3^  +  3—3  =  30- 

A  lengthy  diagnosis  is  given  of  each  section,  but  no  other  essential  differ- 
ences are  pointed  out,  the  distinctions  in  respect  to  color,  &c,  being,  as  is 
evident  from  the  descriptions  of  the  species  that  follow,  inconstant  and 
invalid.  In  section  B  the  first  premolar  is  said  to  be  slightly  larger  than  the 
second,  and  in  section  A  to  be  smaller  than  the  second.     But  in  the  de- 

*  That  is,  judging  from  Professor  Baird's  description;  but  from  the  figures  of  its 
skull  (PI.  XXX,  Fig.  7),  it  seems  to  have  had  an  imperfect. or  abnormal  dentition,  the 
number  of  visible  premolars  being  three  instead  of  four,  in  the  upper  jaw,  and  one 
instead  of  two  in  the  lower,  with  a  naked  space  between  them  and  the  incisors.  It  is 
possible,  however,  that  the  first  premolar  in  each  jaw  had  become  accidentally  lost 
before  the  skull  passed  into  the  hands  of  the  artist, 
f  Sorex  brevicaudus  Say,  Long's  Expcd.,  I,  1S23,  164. 
"      parvus  Say,  Ibid.,  1G3. 

"      talpoidct  Gappeb,  Zool.  Journ.,  V,  1S30,  20S,  PI.  VIII. 
"      carolineruis  Bachmak,  Journ.   Phil.   Acad.  Nat.  Sc,   VII,   1S37,  366,   PI. 

XX II I,  Fig.  1. 
"      ciruretu  Ibid.,  373,  PI.  XXIII,  Fig.  3. 
"      Dekayi  Ibid.,  377,  PI.  XXIII,  Fig.  1. 

11      {Brachporex)  Harlani,  Duvbrnot,  Mag.  do  Zool., 1842,  40,  PL  IE,  Fig.  6. 
Blarina  angtuticept  Baird,  X.  Am.  Mam.,  1S57,  47. 
"        exilipes  Ibid.,  51. 
"       Bcrlandieri  Ibid.,  53. 
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scriptions  of  B.  cinerea,  B.  Berlandieri,  and  J>.  exilipet,  which  constitute 
section  13,  it  is  distinctly  stated  that,  the  first  premolar  is  tnutfUr  than  the 
second.  Figures  of  the  skulls  of  all  the  specie!  of  both  sections  are  given 
in  Pis.  XXVIII  and  XXX,  but  in  no  ca>e  doei  the  first  premolar  appear 
to  be  quite  equal  to  the  second.  In  regard  to  section  13,  there  are  lei 
circumstance!  suggestive  of  its  being  founded  on  immature  examp!- 
section  A,  in  which  the  dentition  is  incomplete.*  All  the  species  are  di- 
minutive, and  vary  but  little  in  size  ;  the  teeth  are  generally  proportion- 
ally large  compared  with  the  size  of  the  skull,  as  is  always  the  case  in 
young  animals,  and  other  characters  seem  to  indicate  immaturity.  The 
missing  premolar  is  the  one  we  should  expect  the  animal  to  acquire  late-t.f 
All  the  species  of  section  B  come  from  within  the  admitted  geographical 
range  of  the  species  of  section  A,  one  only  (B.  Berkmdu  ri)  possibly  ex- 
cepted. Unfortunately,  very  young  specimens  of  shrews  are  extremely 
rare  in  collections,  and  in  the  large  series  of  Biarmct  in  the  Museum  of 
Comparative  Zoology  there  are  none  so  small  as  those  embraced  under 
Baird's  section  B.  In  several  of  the  smallest  of  them  the  fifth  premolar 
is  scarcely  visible,  forming  a  minute  uncolored  point  on  the  inside  of  the 
jaw.  In  a  single  specimen  from  Middleboro',  the  smallest  of  the  lot,  it  is 
wholly  wanting.  I  regret  that  I  have  been  unable  to  examine  any  of  the 
original  types  of  the  species  of  section  B.  Between  the  three  supposed 
species  of  this  section  (B.  cinerea,  B.  exilipes,  B.  Berlandieri)  the  differ- 
ences (which  seem  to  consist  chiefly  in  color,  especially  between  the  first  two) 
are  not  greater  nor  different  from  those  seen  in  a  large  series  of  specimens 
from  Massachusetts  or  other  localities.  The  differences  between  the  dif- 
ferent specimens  referred  to  either  of  the  species  are  also  very  appreciable, 
and  in  some  cases  (see  under  cinerea  and  exilipes  in  North  American  Mam- 
mals) so  great  that  their  assignment  was  very  doubtfully  made.  While 
the  evidence  of  the  existence  of  so  many  species  of  Blarina  in  the  Eastern 
United  States,  if  really  of  more  than  one,  is  evidently  very  slight,  I  do 
not  claim  to  have  fully  shown  that  but  the  one  exists;  my  design  has  been 
mainly  to  call  attention  to  the  great  need  of  a  thorough  revision  of  this 

*  It  is  well  known  that  in  Scalops  aquaticus  the  number  of  teeth  in  the  young  is  less 
than  in  the  adult,  and  this  difference  has  resulted  in  discrepant  statements  in  re-poet 
to  its  dentition.  (Sec  BACHMAN  on  the  Mole  Shrews  of  North  America,  in  Tree.  Bost. 
Soc.  Nat.  Hist.  I,  40.     Also,  Quad.  X.  Amer.,  Vol.  1,  p.  92.) 

t  The  species  of  Sorex  aro  divided  into  two  sections  on  similar  characters,  where 
small  size  again  accompanies  the  lesser  number  of  teeth.  There  are  other  circum- 
stances that  render  it  not  improbable  that  we  have  here  again  a  section  "  B,"  based  on 
Immature  representatives  of  a  section  M  A."  The  number  of  specie- 
for  the  United  States,  twelve  or  more,  is  probably  quite  too  large,  though  undoubtedly 
there  may  be  half  that  number. 
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group.  What  I  do  claim  is,  that  there  is  as  yet  no  good  evidence  of  the 
existence  of  more  than  the  common  and  widely  dispersed  B.  brevicauda; 
that  the  numerous  other  supposed  species  that  have  been  described  are 
mainly  based,  in  the  first  section,  on  variations  in  size  dependent  upon 
locality,  and  that  there  are  strong  indications  that  those  of  the  second 
section  rest  on  variations,  dependent  upon  immaturity,  of  the  representa- 
tives of  the  first;  that  if  other  species  do  exist,  as  is  not  of  course  improba- 
ble, naturalists  have  thus  far  failed  to  satisfactorily  establish  the  fact.  In 
number  of  species,  Blarina  thus  corresponds  with  Condylura,  and  in  dis- 
tribution, with  Scalops  aquaticus. 

In  the  following  comparative  analysis  of  the  diagnoses  of  sections  A  and 
B  of  Blarina,  given  in  the  Report  on  North  American  Mammals,  some 
points  but  casually  alluded  to  above  are  more  fully  discussed.  A  table 
of  synonymes  is  also  added. 


Genus  Blarina  Gray. 


List  of  the  Species. 


Section  A. 
B.  talpoides. 
B.  brevicauda. 
B.  carolinensis. 
B.  angusticeps. 


Section  B. 
B.  cinerea. 
B.  exilipes. 
B.  Berlandieri. 


Diagnoses. 


Color. 


11  Lower  parts  of  the  body  usually 
lighter  than  the  upper,  with  the  line  of 
demarcation  distinctly  visible.*' 

Exceptions. — B.  cinerea:  Hoary  above, 
"somewhat  resembling  pepper  and  salt"; 


"  Nearly  uniform  plumbeous  on  the 
body  and  tail ;  scarcely  lighter  beneath." 

Exceptions.  —  Specimens    of    B.    tal- 
poides  are  mentioned  as  "  slightly  paler 

beneath,"  "fading  to  the  belly  into  a  still  below,  "  a  lighter  tint  of  brownish  gray 

paler  tint,"  &c. ;  of  B.  carolinensis  as  be-  or  light  ash  ;   the  line  of  demarcation  in 

ing  "  a  little  paler  beneath."    Ma<sachu-  one  Specimen  indistinct,  in  another  more 

BBttS  Spetimetl8  of  Blarina  are  generally  evident."     B.  Jlrrlandieri:  "  In  one  [spe- 

nearly  uniform,  but  many  specimens  occur  cimen]  the  prevailing  tint  is  a  chestnut 

that   arc    considerably    lighter    beneath,  brown  at  the  tips  of  the  hairs,  with  paler 

The  general  color  also  varies  from  ashy  next  to  the  tips,  producing  a  slight  hoari- 

and  brownish  through  grayish  plnmbe-  ncss.     The  Under  parts  are  a  yellowish- 

ons   to  exceedingly  dark,  almost  black,  brownish  white;  the  line  of  demarcation 

Occasionally  the  hairs  are  so  varied  with  on  the  sidts  quite  indistinct." 
light  and  dark  as  to  present  a  hoary  ap- 
pearance. 
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Dental  Formula;. 


2        2—2        3—3 


2       4-4,4-4 
2 ' 2—2 ' 3—3 


=  30 


incisors. 


(1)*  "The  upper  anterior  incisor 
with  the  basal  portion  of  the  cutting 
cdjje  formed  by  a  nearly  rectangular 
lobe,  (2)  the  entire  tooth  forming  only 
a  single  hook." 

"Lower  anterior  incisor  (1)  stout,  (2) 
much  curved,  (3)  with  two  or  three  lobed 
dentations"  {4)  "It  extends  back  as 
far  as  the  middle  of  the  first  molar." 
(5)  "  The  first  and  second  premolars  are 
placed  above  this  incisor." 

The  variation  presented  by  different 
specimens    renders    null    distinction  4. 


(1)*  "Anterior  upper  incisor  with 
the  basal  lobe  more  conical  and  further 
forward  than  in  the  other  section." 


"Lower  anterior  incisor  (3)  with  two 
or  three  lobed  serrations,  (1)  stout,  (2) 
much  curved,  (4)  not  reaching  posteriorly 
as  far  as  the  middle  of  the  first  molar  ; 
( 5 )  tlie  two  first  lateral  teeth  entirely  above 
it." 

On  pnge  9,  the  teeth  in  section  A  are 
described  as  "  nearly  uncolored,"  — 
that  is,  brown  to  the  base,  and  in  section 
B  as  "  bicolored,"  —  white  at  the  base 
and  tipped  with  brown.  But  in  B.  brevi- 
cauda,  the  second  type  of  coloratiou  is 
also  quite  frequent. 

Upper  Premolars. 

(1)  "The  first  two  premolars  are  (1)  "The  first  premolar  tooth  slightly 
nearly  equal,  (2)  the  second  usually  a  larger  than  the  second.  (2)  The  third  de- 
little  larger  ;  (3)  the  next  two  much  cidedly  smaller  than  either,  though  larger 
smaller;  (4)  the  fifth  very  small  and  than  in  the  other  group.  (5)  The  small 
usually  not  visible  externally.  (5)  The  cusps  on  the  inner  side  of  the  base  of  the 
first  four  with  a  basal-colored  point  on  first  three  lateral  teeth,  cither  wanting  or 
the  inner  side."  very  small." 

Exceptions.  —  B.  cirwrea  :  "The  first 
premolar  tooth  is  a  little  smaller  than  the 
second." 

B.  exilipvs  :  "  The  first  lateral  tooth  is 
rather  smallrr  than  the  second,"  6c 

B.  Berlanditri :  The  first  lateral  tooth 
is  "  rather  shorter  than  the  second. "  See 
also  the  figures,  which  bo  represent 
them.  Hence  this  main  distinction  of 
"  first  premolar  tooth  slightly  larger  than 
the  second"  by  no  means  holds. 

*  The  numbers  prefixed  to  the  characters  in  the  diagnoses  refer  to  the  same  ehar- 
ncter  in  each  section.  Those  that  seem  to  be  nearly  or  quite  synonymous  in  the  two 
sections  are  italicized. 
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Hands. 

"  Hand  contained  about  two  and  a  third        "  Feet  smaller  than  in  section  A ;  the 
times  in  the  hind  feet."  anterior  contained  about  one  and  a  half 

times  in  the  posterior." 

In  forty-seven  specimens  of  B.  talpoides        In  four   specimens  of  B.   cinerea   the 
the  proportion  is  74  to  100;  in  three  spe-     proportion  is  75  to  100;  in  six  specimens 
cimens  of  B.  brevicauda  the  proportion  is     of  B.  exilipes  68  to  100  ;  in  four  of  B. 
72  to  100  ;  in  three  of  B.  carolinensis  it    Berlandieri  66  to  100. 
is  also  72  to  100.     The  range  of  varia- 
tion, however,  in  B.  talpoides  ( see  Baird's 
table)  is  from  .55  (specimens  No.  2,076, 
2,080,  &c.)  to  .80  (specimen  No.  2,083). 

Before  closing  my  remarks  on  this  subject  I  should  call  attention  to  the 
fact  of  the  repetition  of  the  same  character,  described  in  slightly  different 
language,  that  so  constantly  occurs  in  diagnoses  of  the  different  species  of 
the  same  genus,  of  different  genera  of  the  same  sub-family,  &c,  and  even 
of  characters  of  ordinal  value  in  specific  descriptions,  in  the  writings  of 
even  some  of  the  best  naturalists;  —  to  the  mixing  up  of  non-essential  or 
irrelevant  characters  with,  and  thus  obscuring,  those  peculiar  to  the  group 
in  question.  Sometimes,  in  fact,  the  really  essential  points  are  omitted, 
the  diagnosis  being  almost  as  equally  applicable  to  several  species,  or  to 
any  of  quite  a  large  group,  as  to  one.  All  naturalists  are  not,  of  course, 
equally  culpable  in  this  respect.  But  in  general,  by  sifting  descriptions 
of  their  generalities,  they  could  be  greatly  reduced  and  their  definiteness 
and  accuracy  proportionally  increased.  The  labor  of  preparing  diagnoses 
would  of  course  be  thus  increased,  but  the  advantages  arising  therefrom 
would  be  immense.  I  am  not  the  first,  I  am  happy  to  find,  to  make  stric- 
tures of  this  character,  and  hope  that  the  matter  will  soon  receive  at  the 
hands  of  descriptive  naturalists  the  consideration  it  merits.  Neither,  I 
should  say,  are  these  strictures  introduced  at  this  time  as  a  special  criti- 
cism upon  any  particular  author. 

Blarina  brevicauda. 

Sorex  brevicaudus  Say,  Long's  Expcd.,  I,  1823,  164. 
"  "  Harlan,  Faun.  Amor.,  1825,  20. 

"  "  Godman,  Am.  Nat.  Hist.,  I,  1831,  70.     (From  Say.) 

"  "  Bachman,  Journ.  Phil.  Acad.  Nat.  Science,  VII,  1837, 

381. 
"  "  EMMONS,  Quad.  Mass.,  1840,  13. 

«  "  De  Kay,  N.  York  Fauna,  I,  1842,  18. 
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Sbrex  brevicaudus  Li.nsi.f.v,  Am.  Journ.  Sc,  XLIII.  1842,  846. 

M  u         Thompson,  Hist  Vermont,  1842,  27. 

"  u         Plumber,  Am.  Journ.  8c.,  XL  VI,  277. 

Blarina  brevicauda  Baird,  Mam.  N.  Am.,  1837,  4  2,  PL  XXX,  Fig.  5. 

"  "  Samuels,  Agr.  Mass.,  1861,  144. 

Sorex  talpoides  Gapper,  ZooL  Journ.,  V,  18S0,  208,  PI.  VIII. 
Contira  (Blarina)  talpoides  GRAY,  Proc.  Lond.  Zool.  8c.,  V,  1837,  124. 
Blarina  talpoides  Baird,  Mam.  N.  Am.,  37,  PI.  XXX,  Fig.  6. 
"  "         SAMUELS,  Agr.  Mass.,  1861,  145. 

"  "         Verrill,  Proc.  Bost.  Soc.  Nat  Hist.,  IX,  1863,  172. 

Sorex  parvus  Say,  Long's  Exped.,  I,  164. 

"         "  .      Harlan,  Faun.  Am.,  29. 

"         "         BACHMAN,  Journ.  Phil.  Ac.  N.  Sc,  VII,  394.     (From  Say.) 

"        "         De  Kay,  N.  Y.  Fauna,  I,  1 9. 

"         "        Lixsley,  Am.  Journ.  Sc,  XLIII,  346. 

"        "         Aud.  &  Bach.,  Quad.  N.  Am.,  II,  1851,  145,  PI.  LXX. 

"      Dekayi  Bachman,  Journ.  Phil.  Acad.  Nat.  Sc,  VII,  377,  PI.  XXIII, 
Fig.  4. 

"  "         De  Kay,  N.  Y.  Fauna,  I,  17,  PI.  V,  Fig.  2. 

"  "        Linsley,  Am.  Journ.  Sc,  XXXIX,  888,  lb.  XLIII,  346. 

"  "         Aud.  &  Bach.,  Quad.  N.Am.,  Ill,  1853,  246,  PI.  CL,  Fig.  2. 

"     cinereus*  Bachman,  Journ.  Phil.   Acad.  Nat.   Sc,   VII,   373,   PI. 
XXIII,  Fig.  3. 
Blarina  carolinensis  Baird,  Mam.  N.  Amer.,  45,  PI.  XXX,  Fig.  8,  skull. 

"         angustice.ps  lb.,  47,  PI.  XXX,  Fig.   7,  skull. 

"         cinerea  lb.,  48,  PL  XXX,  Figs.  9  &  10,  skulls.     (Young.) 

"        exilipes  lb.,  51,  PI.  XXVIII.     (Young.) 

"        Berlandieri  lb.,  53,  PI.  XXVIII.     (Young.) 


TALPIDiE. 

48.  Scalops  aquaticus  Fischer.  (Scalops  canadensis  Emmons, 
Rep.,  p.  15.)     Common  Mole.     Common. 

49.  Scalops  Breweri  Bach.  Hairy-tailed  Mole.  Appar- 
ently rare  in  Massachusetts,  and  not  numerous  anywhere.  The  original 
specimen  described  by  Dr.  Bachman  came  from  Martha's  Vineyard,  and 
was  collected  by  Dr.  L.  M.  Yale,  and  presented  by  Dr.  T.  M.  Brewer 

*  Afterwards  considered  by  Dr.  Bachman  to  be  the  young  of  5.  carolinensis.     Sco 
Quad.  N.  Am.,  Ill,  p.  344.     Same  as  B.  cinerea  Baird. 
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to  Dr.  Bachman.  There  is  a  specimen  in  the  Museum  of  Compara- 
tive Zoology  from  Warwick,  and  others  from  Upton,  Maine,  and  Hali- 
daysburg,  Pennsylvania. 

50.  Condylura  cristata  Desmorest.  (O.  longicauda  Desm. 
and  C.  macroura  Harlan  of  Emmons's  Rep.,  pp.  17,  18.)  Star-nosed 
Mole.  Common,  but  apparently  more  so  in  some  parts  of  the  State 
than  in  others.  At  Springfield  this  and  Scalops  aquaticus  are  about 
equally  numerous,  but  in  the  eastern  part  of  the  State  the  present  spe- 
cies seems  to  many  times  outnumber  the  other.  From  considerable 
variations  in  the  length  and  size  of  the  tail  presented  by  different  in- 
dividuals, it  was  formerly  incorrectly  supposed  that  two  species  of  Con- 
dylura existed  in  Massachusetts,  and  the  eastern  parts  of  the  United 
States  generally.  The  thickening  of  the  tail  appears  to  be  connected 
with  the  rutting  season. 

SCIURIDJS. 

51.  Sciurus  cinereus  Linn.  (?  "  S.  vulpinus  Gmel.,"  Emmons's 
Rep.,  p.  66.)     Fox  Squirrel.     Rare  in  most  parts  of  the  State. 

52.  Sciurus  carolinensis  Gmelin.  ("  S.  leucotis  Gapper"and 
"  S.  niger  Linn.,"  Emmons's  Rep.,  pp.  6Q,  67.  Macroxus*  carolinen- 
sis Gray.)  Gray  Squirrel.  Generally  distributed,  but  much  more 
common  in  some  sections  than  in  others,  being  most  numerous  where 
the  forests  have  been  least  disturbed.  Generally  they  are  of  the  gray 
type,  but  the  black  variety  is  quite  prevalent  at  some  localities.  In 
Wayne  County,  New  York  (on  the  south  shore  of  Lake  Ontario),  I 
have  found  the  black  variety  to  be  the  most  common,  with  every  gra- 
dation between  the  two.  All  those  observed  that  were  pure  glossy 
black  seemed  to  be  very  old  individuals,  while  the  young  generally  pre- 
sented a  mixture  of  tawny,  gray,  and  black,  the  hairs  being  annulated 

*  Dr.  J.  E.  Gray,  in  his  several  Synopses  of  the  Asiatic,  African,  and  American  Squir- 
rels (  Vim.  and  Mag.  Nat.  Mist.,  3d  Ser.  Vol.  XX,  1SG7),  has  recently  divided  the  old  ge- 
nus Sciurus  into  several  genera.  Sciurus,  as  restricted  by  him,  and  Macroxus  contain  all 
the  American  sp?cies,  by  far  the  larger  part  of  which  are  placed  in  Macroxus.  Only 
the  group  to  which  S.  hudaonmi  belongs,  the  5.  cinereus  or  Northern  fox  squirrel,  and 
Abert's  squirrel  from  New  Mexico  (called  by  Gray  S.  "  Albertii "  =  S.  Abertii  Wood- 
house),  remain  in  the  genua  Sciurus  as  restricted  by  Dr.  Gray. 
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With  tljese  colors,  varying  in  the  proportion  of  each  in  almost  every  in- 
dividual.    The  intensity  of  the  black  appears  to  increase  with  age. 

Dr.  Emmons's  S.  vulpinus  seems  to  refer  to  large  examples  of  thifl 

« 

species  rather  than  to  the  true  fox  squirrel  (S.  cinereus  Linn.). 

53.  Sciurus  hudsonius  Pallas.     Rld  Squirrel.     Chicka- 
ree.    Abundant. 

The  variations  in  color,  in  the  hairiness  of  the  soles,  the  presence  or  ab- 
sence of  ear-tufts,  according  to  the  season  of  the  year,  in  this  and  other 
ypecies,  have  already  been  pointed  out  by  Professor  Baird.*  The  lateral 
dusky  stripe  is  perhaps  the  most  variable  feature  in  the  present  animal,  in 
many  specimens  it  being  quite  absent,  and  in  the  greater  portion  but 
faintly  indicated,  but  it  is  not  unfrequently  one  of  the  most  conspicuous 
features  of  coloration.  In  fall  specimens,  particularly  around  Springfield, 
the  black  lateral  line  is  generally  conspicuous,  being  a  well-defined,  quite 
broad  black  band.  Specimens  from  Northern  Maine  f  differ  from  the  ma- 
jority of  Massachusetts  specimens  in  possessing  a  relatively  very  much 
shorter  tail,  somewhat  in  general  color,  the  back  being  "  rusty-yellow  " 
rather  than  ferruginous,  and  in  the  greater  fulness  and  softness  of  the  fur. 
The  black  at  the  end  of  the  tail  is  much  broader  and  more  conspicuous. 
In  several  points  these  specimens  thus  approach  S.  Michardsonii.  Speci- 
mens entirely  black  have  been  received  from  Mr.  G.  A.  Boardman  from 
near  Calais,  Maine.  In  view  of  the  wide  range  of  variation  presented  by 
S.  hudsonius,  the  descriptions  of  some  of  its  near  allies,  especially  of  5.  Fre- 
montii  and  S.  Richardsonii  of  Townsend  and  Bachman,  seem  scarcely  to 
indicate  more  than  slight  local  variations  of  one  species.  The  specimens 
of  the  latter  thus  far  examined  have  been  too  few  to  establish  any  very 
important  differences  between  them  and  S.  hudsonius,  if  such  exist. 

Professor  Baird  in  his  admirable  article  on  the  Sciurincr,  or  typical 
squirrels  of  the  United  States,  was  able,  through  the  very  abundant  ma- 
terial at  his  disposal,  to  eliminate  a  very  large  proportion  of  the  invalid 
species  that  had  from  time  to  time  crept  into  the  works  of  preceding  au- 
thors, including  many  described  by  Bachman  and  other  Americans  as  will 
as  by  foreign  naturalists.  The  variations  pointed  out  by  h"n  as  being  do- 
pendent  upon  season  and  locality  are  important  discoveries,  since  such  va- 
riations are  also  of  common  occurrence  among  other  groups.  Two  or  three 
species  only,  besides  those  above  specified,  of  the  twelve  Bpeciefl  ol'  Sciu- 
rus admitted  in  the  work  of  this  author  seem  at  all  questionable.     These 

*  N.  Amer.  M$im.,  pp.  244  and  270. 

t  In  the  Mus.  Comp.  Zool.,  and  C.  J.  Maynard's  collection. 
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are  the  S.  castanonotus  and  S.  limitis  from  the  little  known  region  of  North- 
ern Mexico  and  the  adjoining  Territories  northward,  whose  somewhat 
doubtful  character  is  particularly  mentioned. 

Dr.  Gray,  *in  his  "Synopsis  of  American  Squirrels,"*  quotes  Professor 
Baird's  remarks  respecting  the  wide  variation  in  color  presented  by  indi- 
viduals of  the  same  litter,  the  geographical  variation  in  size,  the  variations 
in  the  hairiness  of  the  soles  of  the  feet  at  different  seasons  and  between 
northern  and  southern  representatives  of  the  same  species  at  the  same  sea- 
son, and  also  in  respect  to  the  absence  or  presence  of  the  ear-tufts  in  dif- 
ferent individuals  of  the  same  species  from  the  same  locality ;  and  so  far 
as  he  has  followed  Baird's  memoir  his  paper  is  to  be  commended.  As  soon, 
however,  as  extralimital  species  are  encountered  he  seems  to  have  lost  sight 
of  all  these  important  facts  quoted  by  him,  and  takes  every  considerable 
variation  in  color  as  the  basis  of  a  species.  Hence  the  greater  part  of  those 
described  by  previous  authors  receive  his  approval,  and  some  ten  or  twelve, 
apparently,  are  added  as  new  !  The  whole  number  of  American  Sciwi 
is  thus  increased  to  thirty-nine  species.  That  some  of  the  Mexican  species 
are  as  variable  as  those  of  the  United  States  is  beyond  question,  while  it  is 
probable  that  some  of  the  still  more  southern  ones  also  are.  According  to 
Dr.  Gray,  the  number  of  species  of  Asiatic  Sciwi  is  forty-nine,  an  improb- 
ably large  number,  from  which  the  excess  can  only  be  properly  eliminated 
by  a  careful  observer  residing  where  these  animals  live,  and  the  elabora- 
tion of  a  mass  of  material  far  greater  than  has  thus  far  been  brought  to- 
gether. 

54.  Pteromys  volucella  Desm.    Flying  Squirrel.    Common, 
but,  from  its  nocturnal  habits,  not  often  seen. 

Apparently  equally  mature  individuals  from  the  same  locality  are  quite 
variable  in  size,  and  somewhat  in  other  characters.  One,  remarkably 
large,  collected  by  Mr.  S.  Jillson  at  Hudson  (Mass.),  corresponds  very  well 
with  the  P.  hudsonius  Fischer  (P.  sabrinus  Rich.),  which  supposed  species 
is  almost  unquestionably  but  the  large  northern  race  of  P.  vohicclla. 

Richardson  described,  in  the  "Fauna  Boreali-Americana,"  f  a  variety  of 
his  P.  sabrinus  from  the  Rocky  Mountains,  to  which  he  gave  the  name 
alpimis  (/'.  sab.,  var.  alpinus).  Wagner,  in  his  Supplement  to  Schroeber's 
Saugetbiere,  J  and  Audubon  and  Bachman  in  their  North  American  Quad- 
rupeds^ afterwards  raised  it  to  the  rank  of  a  species,  but  apparently  with 
insufficient  /eason.     Professor  Baird  also  admits  P.  alpinus  as  a  species  in 

*  Ann.  and  Mag.  Nat  Hist.,  1867,  p.  415.  }   Vol.  III.  p.  230. 

f  Vol.  I,  p.  195,  pi.  18.  §   Vol.  III.  p.  206. 
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his  Mammals  of  North  America  (p.  289),  bat  remarks  that*  from  insufficient 
data,  he  was  unable  to  arrive  at  a  definite  conclusion  as  to  whether 
it  was  really  distinct  from  /\  hudsoniut.  The  /'•  oregonentis  of  Bachman 
seems  also  very  doubtfully  distinct  from  P.  volucetta,  as  it  does  not  differ 
very  appreciably  from  the  Eastern  animal.  The  following  remarks  from 
Audubon  and  Bachman's  North  American  Quadrupeds*  in  respect  to 
the  number  of  species  of  North  American  Pteromyx  are  very  suggestive. 
"As  long,"  they  observe,  "as  only  two  species  of  flying  squirrel  were 
known  in  North  America,  —  the  present  species  (P.  snlrinns)  and  the  little 
P.  volucella,  —  there  was  no  difficulty  in  deciding  on  the  species,  but  since 
others  have  been  described  in  the  far  West,  the  task  of  separating  and 
defining  them  has  become  very  perplexing." 

Specimens  in  the  Museum  of  Comparative  Zoology  from  Lake  Superior, 
Northern  Maine,  New  Hampshire,  Massachusetts,  and  the  Middle  States, 
form  a  graduated  series  in  size,  the  first-mentioned,  or  northern,  corre- 
ponding  with  the  P.  u8abrinu8** ;  the  southern,  of  course,  with  the  true  P. 
volucella  of  authors.  Difference  in  size  has  been  the  only  appreciable  char- 
acter that  has  been  advanced  as  distinguishing  them. 

55.  Taxnias  striatus  Baird.  (71  americanus  Kuhl.  Scut  run 
ttriatus  Klein,  Emmons's  Rep.,  p.  G8.)  Striped  Squirrel.  Chip- 
mi  \k.  Abundant.  Usually  first  seen  abroad  in  spring  towards  the  close 
of  March,  when  they  are  readily  detected  by  their  loud  clucking  note. 

A  series  of  nearly  fifty  specimens  in  the  Museum  of  Comparative  Zo- 
ology, from  various  localities  in  Eastern  Massachusetts,  are  extremely  uni- 
form in  color,  the  variations  being  so  slight  as  to  be  scarcely  appreciable. 
A  considerable  number  of  others,  from  different  localities  in  Maine,  are 
generally  very  much  lighter  or  paler  colored.  These,  also,  vary  a 
deal  among  themselves,  chiefly,  however,  in  the  character  of  the  stripes, 
which  in  several  specimens  are  much  less  distinct  than  usual.  In  one  they 
are  quite  faint  and  irregular,  the  light  central  one  on  the  sides  being  alone 
well  defined,  and  this  is  at  one  point  interrupted.  The  difference  in  gen- 
eral tint  between  these  Massachusetts  and  Maine  specimens  is  quite  marked 
in  the  rufbus-colored  regions  of  the  animal,  and  especially  on  the  posterior 
part  of  the  back. 

50.  Arctomys  monax  Omki.ix.    Woodcsitck,    Abundant.    At 

Springfield  a  number  of  specimens  of  the  black  Variety  have  ben  taken 
within  the  last  few  years,  and  also  three  albinos.  One  of  these  la  nearly 
white  (pale  grayish-white),  and  the  other  two  are  pale  yellowish-brown 

*  Vol.  Ill,  p.  205. 
2D 
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or  cream-colored.     The  latter  are  preserved  in  the  Springfield  Natural 
History  Museum. 

I  have  known  of  a  few  instances  of  the  capture  of  this  species  in 
nearly  midwinter.  Once  a  specimen  was  taken  running  in  the  highway 
early  in  February,  when  the  snow  was  a  foot  and  a  half  deep.  They 
generally  leave  their  burrows  very  early  in  spring,  often  before  the 
ground  is  fully  thawed,  but  for  some  time  after  are  irregular  in  going 
abroad,  and  are  able  to  remain  six  or  eight  days  inside  their  burrows 
without  food,  as  they  will  often  do  when  a  trap  is  set  for  them.  Till 
the  season  and  vegetation  are  somewhat  advanced  they  seem  to  take 
or  require  but  little  nourishment.  Later,  and  especially  after  the 
birth  of  the  young  in  June,  they  are  forced  in  a  much  shorter  time  to 
leave  their  holes  to  obtain  food.  In  fall  they  become  very  fat,  and 
early  in  October  generally  permanently  retire  to  their  burrows,  or  at 
least  go  abroad  then  much  less  frequently  than  earlier,  and  apparently 
take  very  little  food. 

The  Beaver  (Castor fiber  Linn.;  C.  canadensis  Kuhl)  is  to  be  reck- 
oned among  those  few  animals  that,  in  this  State,  have  become  fully 
exterminated. 

The  few  differences  pointed  out  by  authors  between  the  European  and 
American  beavers,  including  the  distinction  based  on  a  comparison  of  the 
skulls,  are  too  trivial,  in  the  light  of  the  extensive  individual  variations 
now  so  well  known  to  be  almost  invariably  presented  by  a  large  series  of 
specimens  of  the  same  species  from  any  given  locality,  to  be  taken  as  satis- 
factory evidence  of  their  diversity.  The  weight  of  authority  is  also  by  far 
in  favor  of  their  identity. 

57.  Jaculus  hudsonius  Baird.  (Meriones*  hudsonius  Aud.  and 
Bach.)     Jumping  Mouse.     Rather  common,  but  far  from  numerous. 

This  species  has  distinct  cheek-pouches,  —  a  fact  I  have  not  before  seen 
stated. 

58.  Mus  decumanus  Pallas.  Brown  Rat.  Wharf  Rat. 
Norway  Rat.  Abundant  in  the  cities  and  larger  villages  generally  ; 
rare  or  quite  unknown  in  the  remote  farming  districts. 

*  Meriones,  F.  Cuvior,  Dents  des  Mum.,  1S25,  1S7;  type,  Dipus  amcricanus  Barton. 
Nut  Meriones  Illiger,  Trod.,  1811. 
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59.  Mus  rattus  Lnnr.     Black  Rat.    Abundant  in  the  farming 

districts,  but  rare  wherever  the  brown  rat  is  numerous.  In  the  vicinity 
of  lioston  and  of  the  larger  cities  generally  it  seems  to  be  quite  un- 
known. Twenty  or  thirty  miles  from  the  coa-t,  and  at  a  little  distance 
from  the  large  towns  along  the  railways,  it  becomes  numerous,  and  the 
only  species  there  found.  The  brown  rat  is  its  mortal  enemy.  With 
this  species  changes  from  black  to  gray,  very  old  individuals  becom- 
ing very  light  colored. 

GO.  Mus  musculus  Linn.  House  Mouse.  Everywhere  a 
numerous  pest.  Is  frequent  in  the  fields  under  stacks  of  grain  as  well 
as  in  houses  and  outbuildings. 

61.  Hesperomys  leucopus  LeConte.  (//  let/opus  and  H. 
myoides  Baird.)  White-footed  Mouse.  Deer  Mouse.  A  com- 
mon species  of  the  fields  and  woods.  In  winter  it  (sometimes  at  least) 
retires  to  a  warm  nest  in  a  hollow  stump  or  log,  in  which  in  severe 
weather  I  have  found  five  or  six  together  in  a  torpid  state. 

No  species  of  our  Muridcs,  excepting  possibly  the  Jaculus  hwkonius, 
presents  so  great  variations  in  color  with  season  and  age  as  the  present. 
The  young  for  the  first  two  or  three  months,  or  till  nearly  full-grown,  are 
dark  slate  or  plumbeous  above,  somewhat  lighter  below.  From  the  casting 
of  the  winter  coat  in  spring  till  late  in  autumn  the  adult  differs  more  or 
less  in  color  with  almost  every  individual,  none  presenting  the  bright  yel- 
lowish or  ferruginous  brown  seen  in  winter  and  early  Bpriog,  but  every 
stage  between  it  and  the  plumbeous  hue  of  the  young;  the  adult  being 
also  more  or  less  dusky  for  some  time  after  moulting.  Generally  there  is 
a  darker  band  along  the  back,  varying  in  width  in  different  specimens, 
and  in  distinctness  of  outline  ;  sometimes,  however,  the  back  is  uniform  in 
color  with  the  sides.  The  variation  in  si/e  is  also  considerable  between 
specimens  apparently  fully  adult.  The  tubercles  on  the  soles  of  the  hind 
feet,  on  which  specific  distinctions  are  sometimes  based,  vary  both  in  rela- 
tive size  and  position.  The  posterior  one  is  usually  situated  midway  be- 
tween the  toes  and  the  heel,  but  sometimes  more  posteriorly  or  more  an- 
teriorly. The  next  one  is  placed  between  this  ami  the  third,  and  is  usually 
nearer  to  this  than  to  the  first,  it  being  sometimes  opposite  to  the  third. 
The  third  anterior  tubercle  occasionally  has  a  minute  supplemental  one  at 
its  outer  base.  But  the  most  variable  character  consists  in  the  relative 
length  and  number  of  the  caudal  vertebra).     About  one  fifth  of  the  Massa- 
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chusetts  specimens  have  the  tail  vertebra?  equal  to  or  longer  than  the 
head  and  body  together ;  occasionally  a  specimen  is  found  in  which 
the  tail  vertebra?  alone  exceed  this  length  by  one  fourth  to  one  half  an 
inch.  At  least  four  fifths,  however,  have  the  tail  shorter  than  the  head 
and  body,  and  occasionally  one  occurs  with  the  tail  only  equal  to  the 
body  alone.  In  these  latter  the  proportional  length  of  the  tail  vertebra  to 
the  length  of  the  head  and  body  is  as  68  to  100  ;  in  the  other  extreme,  or 
in  those  with  long  tails,  as  118  to  100.  The  variation  between  these  ex- 
tremes is  hence  about  fifty  per  cent  of  the  mean,  —  a  striking  example  of 
the  unreliability  of  this  character  as  a  specific  distinction  already  claimed 
in  discussing  the  species  of  Mustelidce.  The  number  of  the  vertebrae  varies 
from  twenty-four  or  twenty- five  to  above  thirty.  In  regard  to  absolute 
size,  the  length  of  the  head  and  body  together,  in  Massachusetts  specimens, 
rarely  exceeds  four  inches  ;  the  average  is  between  three  and  a  quarter  and 
three  and  a  half;  perhaps  nearer  the  latter.  The  variation  in  this  respect 
is  well  illustrated  in  Professor  Baird's  table  of  measurements  of  a  large 
number  of  Middleboro'  and  other  specimens  of  this  species,  given  in  the 
Mammals  of  North  America  (p.  462). 

Through  the  seasonal  and  other  variations  in  color,  as  well  as  in  size  and 
proportions,  it  becomes  extremely  difficult  to  distinguish  the  different  North 
American  species  of  the  restricted  genus  Hesperomys,  if  so  many  species  are 
to  be  recognized  as  have  been  described,  similar  variations  apparently  oc- 
curring in  all  the  species.  That  several  exist  in  the  eastern  part  of  the 
United  States  seems  unquestionable,  but  the  validity  of  many  that  have 
been  described  from  this  region  is  at  the  same  time  highly  doubtful.  The 
II.  gossypinus,  as  defined  by  Professor  Baird,  would  at  first  seem  readily 
distinguishable  by  its  comparatively  large  size,  coupled  with  a  southern  hab- 
itat and  its  short  tail;  in  color  and  proportions  it  closely  resembles  II.  leu- 
copus.  But  since  in  II.  coynatus  we  have  a  form  intermediate  between 
the  two  and  intimately  allied  to  both,  the  true  standing  and  affinities  of 
each  of  the  three  become  questionable.  Some  specimens  of  lletperomys 
before  me  from  Florida  *  differ  in  no  essential  particular  from  examples 
of  II.  leucopus  in  summer  pelage  from  Massachusetts  and  Maine.  Well- 
marked  examples  of  either  of  the  two  first  mentioned  of  these  so-called  spe- 
cies seem  sufficiently  distinct,  but  a  large  series  of  specimens  is  constantly 
presenting  intermediate  stages,  and  a  large  amount  of  variation  in  each  of 
the  would-be  distinctive  characters.  A  single  Florida  specimen  of  II. 
Nuttallii  (j\[u<  aureolus  Aud.  and  Bach.)  differs  much  in  color  from  the 
other  Florida  specimens  of  Hesperomys,  and  from  II.  leucopus. 

*  Tn  addition  to  the  specimens  collected  by  myself  in  Florida  the  past  winter,  I  nm 
indebted  to  Mr.  C.  J.  Maynard  for  the  opportunity  of  examining  others  obtained  there 
by  himself  the  same  season. 
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77.  michiyajicnsis,  of  which  I  have  also  had  fresh  specimens  for  examina- 
tion, seems  as  well  marked  as  any  of  the  group,  through  its  small 
short  tail,  and  dark  plumbeous  color  at  all  seasons.     Other  specimen! 
lected  by  myself  in  Western  Iowa,  supposed  from  their  locality  to  be  refer- 
able to  II.  sonotientU,  dilfcr  in  no  way  appreciably,  except  in  being  a  little 
lighter  colored,  from  average  specimens  nf  Mastllfhiififittl  //.  feucspuf. 

II.  myoides,  described  by  Baird  from  Canada  and  Vermont  specimens,  is 
positively  identical  with  //.  leucopus,  the  cheek-pouches  —  the  only  charac- 
ter supposed  to  distinctively  characterize  it  —  being  probably  common  to 
all  the  species  of  the  genus,  as  well  as  to  Jaculus*  I  first  became  aware 
of  the  existence  of  cheek-pouches  in  II.  leucopus  by  capturing  the  animal 
with  the  pouches  distended  with  seeds  and  grain ;  a  subsequent  examina- 
tion of  many  specimens  in  alcohol  from  Berlin,  Middleboro',f  Springfield, 
and  other  localities  in  Massachusetts,  and  from  Waterville,  Norway,  Bethel, 
Upton,  and  other  places  in  Maine,  has  fully  confirmed  this  discovery,  as  I 
have  yet  to  find  the  first  specimen  without  the  pouches.  They  almost 
uniformly  exist  as  described  by  Gapper,  —  that  is,  extending  upwards  to 
the  eye  and  posteriorly  to  the  ear.  They  are  equally  well  marked  in 
specimens  of  II.  gossypinus  and  //.  "  cognatus"  from  Florida.  J 

In  the  large  proportion  of  equivocal  species  included  among  the  thirteen 
recognized  in  the  General  Report,  to  which  one  since  described  from  In- 

*  See  antea,  p.  226. 

f  The  Middleboro'  specimens  were  collected  by  Mr.  J.  \V.  P.  Jenks,  and  presented  by 
the  Smithsonian  Institution  to  the  Museum  of  Comparative  Zoology,  labelled  "/As- 
peromys  leucopus." 

J  In  the  Report  on  North  American  Mammals  (p.  460)  it  is  stated,  "No  traces  of 
cheek-pouches  can  be  detected"  in  77.  leucopus.  Under  II.  myoidts  the  same  author  re- 
marks (lb.,  p.  472)  that  he  found,  much  to  his  astonishment,  decided  indications  of 
cheek-pouches  in  all  the  alcoholic  specimens  of  that  "  species  "  he  examined.  "  I  then,'' 
he  says,  "investigated  a  considerable  number  of  Middleboro'  specimens,  and  in  none 
could  I  detect  the  slightest  indication  of  anything  of  the  kind."  M  In  another  specimen," 
he  says  later  (No.  2776),  "from  Watervile,  New  York,  referable  probably  to  the  same 
species  [//.  myoides],  I  found  the  cheeks  crammed  with  large  seeds,  ana  on  cutting  them 
open  could  see  that  the  latter  occupied  a  pouch  of  considerable  size.  It  i-  possible  that 
this  specimen  (immature)  may  not  belong  to  H.  myoules,  If  so,  wo  most  OOQOlnde  that 
in  the  ability  to  distend  the  cheeks  very  much,  even  temporarily,  the  //.  buoys  ap- 
proaches very  closely  to  the  II.  mijoulcs,  and  this  diminishes  still  more  the  propriety  ol 
placing  the  latter  in  a  distinct  genus.  It  is  quite  possible  that  others  of  OUT  species  may 
have  the  cheek-pouches  more  or  less  developed."  It  hence  appears  that  the  exist 
of  cheek-pouches  in  the  other  species  of  flistperomjsj  was  finally  strongly  -  I  by 

tho  author  in  question.  The  oversight  of  their  presence  in  //.  Isvcqsws,  however,  h 
somewhat  surprising,  since  they  are  not  difficult  to  discover  in  specimens  preserved 
la  alcohol,  when  search  for  them  is  properly  made,  though  in  specimens  badly  con- 
tracted by  the  alcohol  they  might  quite  readily  escape  observation. 
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(liana  by  Prince  Maximilian  is  added,*  there  are  besides  the  several  doubt- 
ful ones  already  mentioned,  others  equally  questionable.  Of  those  assigned 
to  that  part  of  the  United  States  east  of  the  Rocky  Mountains,  the  H. 
michiganensis,  H.  leucopus,  and  H.  Nuttallii  (aureolus  Aud.  and  Bach.), 
seem  to  be  those  best  entitled  to  recognition,  while  possibly  H.  gossypinus 
may  be  also  valid ;  but  with  my  present  knowledge  of  the  subject,  I  fail  to 
see  why  H.  texanus,  H.  indlanus  (of  Prince  Maximilian),  H.  sonoriensis, 
H.  myoides,  and  H.  cognalus,  should  be  thus  regarded,  all  but  the  latter, 
and  perhaps  also  both  this  and  H.  gossypinus,  being  apparently  referable 
to  H.  leucopus.  I  do  not  hesitate  to  thus  refer  H.  sonoriensis,  and  H.  myoi- 
desf  both  of  which  I  have  examined  in  the  fresh  state,  and  numbers  of 
the  latter  that  were  preserved  in  alcohol. 

Of  the  Pacific  Coast  species,  of  which  at  least  five  have  been  described, 

!    several  are  intimately  allied  to  the  H.  leucopus  of  the  East,  as  well  as  to 

each  other.     Whether  any  of  them  are  identical  with  H.  leucopus  is  not  at 

present,  from  want  of  sufficient  material,  easy  to  decide.    Should  they  prove 

to  be  so,  it  would  substantiate  a  more  extended  geographical  range  for  H. 

*  1.  Hesperomys  leucopus  Baird,  N.  Am.  Mam.,  1857, 459 :  =  Musculus  leucopus  Raff., 
Amer.  Monthly  Mag.,  Ill,  1823,  307. 

2.  Hesperomys  myoides  Baird,  N.  Am.  Mam.,  472;  =  Cricetus  myoides  Gaffer,  Zool. 
Journ.,  1830,  204. 

3.  Hesperomys  indianus  Maximilian,  Archiv  fiir  Naturgesch.,  XVIII,  1,  1862,  111. 

4.  Hesperomys  sonoriensis  LeConte,  Proc.  Phil.  Acad.  Nat.  Sci.,  VI,  1853,  413;  =  H. 
sonoriensis  Baird,  N.  Am.  Mam.,  474. 

5.  Hesperomys  texanus  Woodhouse,  Proc.  Phil.  Acad.  Nat.  Sci.,  VI,  1S53,  242;  =27. 
texanus  Baird,  N.  Am.  Mam.,  464. 

6.  Hesperomijs  Nuttall'u  Baird,  N.  Am.  Mam.,  p.  467;  =?  Arvicola  Xuttallii  Harlan, 
Month.  Amer.  Journ.,  1832,  446;  =  Mas  (  Calomys)  aureolus  Aud.  and  Bach.,  Jour.  Phil. 
Acad.  Nat.  Sci.,  VIII,  1842,  302. 

7.  Hesperomys  cognatus  LeConte,  Proc.  Phil.  Acad.  Nat.  Sci.,  VII,  1855,  442;  =  H. 
cognatus  Baird,  N.  Am.  Mam.,  469. 

8.  Hesperomys  gossypinus  LeConte,  Proc.  Phil.  Acad.  Nat.  Sci.,  VI,  1853,411;  =  77. 
gossypinus  Baird,  N.  Am.  Mam.,  469. 

9.  Hesperomys  Boylii  Baird,  Proc.  Phil.  Acad.,  VII,  1855,  335;  =  Ibid.,  N.  Am. 
Mam.,  471. 

10.  Hesperomys  californicus  Baird,  N.  Am.  Mam.,  478;  =  Mus  calif ornicus  Gambel, 
Proc.  Phil.  Acad.  Nat.  Sci.,  IV,  1848,  78. 

11.  Ifi.yx'romys  eremicus  Baird,  N.  Am.  Mam.,  479. 

12.  Hesperomys  austerus  Baird,  Proc.  Phil.  Acad.  Nat.  Sci.,  VII,  1S55,  336;  =  Ibid., 
N.  Am.  Mam.,  466. 

13.  Hesperomys  Gambclii  Baird,  N.  Am.  Mam.,  464. 

14.  Hesperomys  .n'uhiganensis  Wagnek,  Archiv  fur  Naturgesch.,  1843,  2,  51 ;  =  Mus 
niichigmuusis  AUD.  and  Bach.,  Journ.  Phil.  Aoad.  Nat  Sci.,  VIII,  304;  =  //.  michigan- 
ensis  Baird,  N.  Am.  Mam,  476;  —  Mus  Bairdii  Hoy  &  Kenmcott,  Patent-Office 
Rep.,  Agr.,  1856  (1857),  92. 
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leucoptU  than  many  of  the  rodents  possess,  particularly  the  smaller  Ip 
but  no  greater  than  seems  to  be  admitted  (6%  Jaculus  hudsortius,  its  some- 
what  near  ally.  The  habitat  of  Jaculus  hudsonius,  as  now  commonly  de- 
fined, extends  from  ocean  to  ocean,  and  from  the  Arctic  regions  southward 
through  at  least  the  Middle  States  and  to  Missouri.  This,  also,  is  a  species 
remarkable  for  its  variability  in  color,  size,  proportional  length  of  the  tail 
to  the  body,  etc. ;  but  in  the  General  Report  on  the  Mammals  of  North 
America  these  differences  were  allowed  only  their  proper  value,  and  sev- 
eral species  of  authors  were  reduced  to  synonymes  in  consequence.  Had 
the  same  course  been  taken  in  respect  to  the  genus  Hcsperomys,  undoubt- 
edly a  large  proportion  of  the  nominal  species  now  admitted  would  hare 
been  referred  to  their  proper  rank.  There  seems  to  be  no  reason  why 
Hesperomys  leucopus  may  not  range  as  widely  as  Jaculus  hudsonius,  and 
but  little  to  show  that  such  is  not  the  case. 

62.  Arvicola  Gapperi  Vigors.  Red-backed  Mouse.  Ap- 
parently not  \ary  rare  in  some  localities  in  the  eastern  part  of  the 
State.  Professor  Baird  mentions  seven  specimens  sent  him  by  Mr.  J. 
W.  P.  Jenks  from  Middleboro'.*  There  are  also  several  specimens  in 
the  Museum  of  Comparative  Zoology  from  localities  near  Cambridge. 
It  has  not  yet  been  met  with,  however,  in  the  vicinity  of  Springfield. 
It  is  apparently  less  southern  in  its  distribution  than  the  next  following 
species. 

63.  Arvicola  riparius  Ord.  Common  Meadow  Mouse.  Abun- 
dant; periodically  excessively  so.  At  such  times  they  often  do  great 
harm  by  destroying  fruit  and  other  trees.  Apple-trees  a  foot  in  diam- 
eter are  sometimes  killed  by  being  girdled  by  these  destructive  animal-. 
They  also  occasionally  destroy  large  numbers  of  those  of  smaller  size, 
as  well  as  of  young  pitch-pines  (Pinus  rigida  Linn.)  and  other  native 
trees.  Their  excessive  increase  is  generally  coincident  with  a  series 
of  winters  during  which  the  ground  is  covered  with  a  heavy  deposit 
of  snow,  which  protects  them  from  cold,  and  beneath  which  they 
burrow  and  commit  their  ravages.  Their  decrease  generally  occurs 
during  a  series  of  "open"  winters,  when  in  searching  for  their  food 
they  are  wholly  unprotected  from  severe  cold,  and  the  deep  freezing 
of  the  ground  obstructs  their  shallow  burrows,  within  which  they 
are  doubtless  often    frozen.     They   frequent   every   variety   of  situa- 

*  N.  Am.  Mam.,  p.  521. 
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tion,  from  half-submerged  meadows  to  the  driest  sandy  plains.  Dr. 
Godman,  in  his  American  Natural  History,*  under  Arvicola  xan- 
thognathus,  has  very  minutely  described  the  habits  of  this  species. 
While  in  meadows  it  forms  roadways  among  the  roots  of  the  grass  on 
the  surface,  in  grain-fields  it  burrows  beneath  the  surface,  its  habits 
varying  with  circumstances.  In  the  latter  situation  the  vegetation 
is  not  generally  sufficiently  dense  to  screen  it,  hence  its  more  sub- 
terranean mode  of  life.  Their  nests  are  found  containing  newly 
born  young  from  early  in  May  till  November.  The  number  of  litters 
produced  by  a  single  female  in  a  year  is  probably  generally  not  less 
than  three,  and  may  be  more  ;  the  young  of  the  early  litters  also  them- 
selves appear  to  have  young  the  same  season ;  hence  the  great  rapidity 
of  increase  that  obtains  in  this  species. 

Specimens,  even  from  the  same  locality,  vary  considerably  in  size,  color, 
the  texture  of  the  fur,  and  even  in  the  shape  of  the  skull,  independently  of 
considerable  variations  that  result  from  age  and  season.  On  these  variations 
have  been  erected  numerous  nominal  species,  some  of  which  are  already 
currently  considered  as  synonymes  of  A.  riparius  Ord,  and  several  more, 
doubtless,  should  be  added  to  the  list.  Among  those  described  from  or 
attributed  to  Massachusetts  which  I  refer  to  A.  riparius  are  A.  hirsulus 
and  A.  albo-rufescens  Emmons,f  A.  nasuta  Audubon  and  Bachman,  %  and 
A.  Breweri  and  A.  rujidorsum  Baird;§  also,  A.  rufescens  De  Kay,  ||  from 
New  York. 

On  Muskeget  Island  (a  small,  uninhabited,  low  sandy  island  between 
Nantucket  and  Martha's  Vineyard)  I  recently  found  the  so-called  A.  Brew- 
eri excessively  abundant.  This  is  the  only  locality  from  which  this  sup- 
posed species  has  been  reported.  They  are  generally  much  paler  in  color 
than  the  A.  riparius  of  the  interior,  and  though  not  diifering  from  them  ap- 
preciably in  any  other  respects,  they  form  an  interesting  insular  race.  From 
the  peculiar  character  of  the  locality,  the  scattered  beach-grass  growing 
upon  it  affording  but  slight  protection  to  these  animals  from  the  sunlight, 
the  intensity  of  which  is  greatly  heightened  by  the  almost  bare,  light-colored 
sands,  the  generally  bleached  appearance  of  the  Muskeget  Arricola  might 
have  been  anticipated.  Specimens  occasionally  occur  of  nearly  the  ordi- 
nary color,  or  which  are  undistinguishable  from  the  lighter-colored  speci- 

*  Vol.  II,  p.  G6.  f  Report  on  Quad,  of  Mass.,  p.  60. 

t  Journ.  Phil.  \cnd.  Nat.  Sci.,  Vol.  VIII,  p.  290;  Quad.  N.  Am.,  Vol.  Ill,  p.  211.  PI 
144,  Fig.  2. 

§  N.  Am.  Mam.,  pp  525,  526. 

||  N.  Y.  Fauna,  Vol.  I,  p.  85,  pi.  XXII,  Fig.  1. 
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mens  from  the  interior ;  but  most  of  them  seem  to  be  quite  like  the  ones 
described  by  Professor  Baird.  The  mice  living  on  the  extensive  sand- 
dunes  at  Ipswich,  under  circumstances  similar  to  those  of  the  Moski 

mice,  often  present,  as  I  have  recently  ascertained,  the  half-white  appear- 
ance of  the  A.  "  JJreweri." 

The  A.  albo-rufescens,  described  by  Dr.  Emmons  from  two  nearly  white 
or  cream-colored  specimens  procured  at  Williamstown,  is,  as  first  suggests  d 
by  Audubon,  undoubtedly  but  an  albinic  variety  of  A.  riparius.  Having 
obtained  two  specimens  at  Springfield  that  almost  exactly  accorded  with 
Emmons's  description  of  A.  albo-rufescens,  I  was  led  at  first  to  consider  it  a 
valid  species.  Subsequent  experience  convinced  me  that  this  is  not  its 
character.  Two  similarly  colored  specimens  of  the  woodchuek  (Arctomys 
monax),  unquestionably  albinic,  have  been  since  obtained  at  Springfield, 
which  differ  from  the  ordinary  condition  of  that  animal  in  the  same 
way  that  these  specimens  of  Arvicola  do  from  the  ordinary  state  of  A, 
riparius.  Aububon  and  Bachman  mention  similar  examples  that  came 
under  their  notice  ;  in  one  case  different  stages  of  albinism  were  observed 
in  the  different  individuals  of  the  same  litter.  A  short  time  since  I  myself 
received  an  interesting  albinic  example  of  this  species  from  Weathersfield, 
Vermont,  from  my  friend  Mr.  J.  P.  Stoughton,  of  which  the  following 
is  a  description  :  Beneath,  except  the  extreme  posterior  part  of  the  body, 
pure  white ;  mainly  white  above,  with  a  wide,  rather  irregular  band  of 
dusky  along  the  back ;  the  anterior  part  of  the  head  and  the  cheeks  dusky ; 
posterior  part  of  the  head  white,  with  several  dusky  spots ;  ears,  thighs, 
and  a  large  spot  on  the  left  shoulder,  dusky,  with  small  axillary  spots  of 
the  same  color;  all  the  feet  and  the  terminal  third  of  the  tail,  white. 
Irides  a  little  lighter  than  the  natural  color,  but  not  red.  Ears  conspicuous ; 
much  longer  than  the  short,  soft  fur.  A  little  smaller,  and  rather  slenderer 
than  ordinary  specimens.  Apparently  a  mature  female,  taken  August  18, 
18G8.  Albinos  of  this  species  appear  to  be  not  infrequent,  the  capture  of 
a  litter  in  which  all  the  individuals  greatly  resembled  the  parti-colored  one 
above  described  having  come  to  my  knowledge  since  the  above  was  written. 

The  single  specimen  from  Holmes's  Hole,  described  as  A.  rujidorsiun* 
which  is  thus  far  the  only  recognized  specimen  of  this  supposed  species  ex- 
tant, seems  to  be  but  an  unusually  highly  colored  example  of  .1  riparius. 
At  Springfield,  where  I  have  examined  hundreds  of  specimens  at  different 
seasons  of  the  year,  the  variation  in  color  is  very  considerable,  ranging  from 
decidedly  gray  on  the  one  extreme  to  as  decidedly  rufous  chestnut-brown 
on  the  other.  They  are  usually  much  grayer  in  March  and  April  than 
they  are  late  in  the  fall. 

*  See  N.  Am.  Mara.,  p.  626,  as  previously  cited. 
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The  following  is  a  partial  list  of  the  synonymes  of 

Arvieola  riparius. 

Arvlcola  riparius  Ord,  Journ.  Phil.  Acad.  Nat.  Sci.,  IV,  1825,  305. 

DeKay,   N.    Y.   Fauna,    Pt.   I,    1842,    84,   PI.   XXII,    Fig.  2. 
(Young.) 
"  "        Aud.  and  Bach.,  Quad.  N.  Am.,  Ill,  1854,  302. 

"  "        Kennicott,  Pat.  Off.  Rep.,  1856,  Agr.,  1857,  304. 

"  "        Baird,  N.  Am.  Mam.,  1857,  522. 

"        palustris  Harlan,  Faun.  Am.,  1825,  126. 
"        albo-rufescens  Emmons,  Quad.  Mass.,  1840. 

DeKay,  N.  Y.  Fauna,  1842,  I,  89. 
"        hirsutus  Emmons,  Quad.  Mass.,  1840,  60. 
DeKay,  N.  Y.  Fauna,  I,  86. 
oneida  Ibid.,  88,  PI.  XXIV,  Fig.  1. 
rufescens  Ibid.,  85,  PI.  XXII,  Fig.  1. 
"        nasuta  Aud.  and  Bach.,  Journ.  Phil.  Acad.  Nat.  Sc,  VIII  (2),  1842,  296. 

"      Ibid.,  North  Am.  Quad.,  Ill,  1853,  211,  PI.  CLXIV,  Fig.  2. 
"        pennsyhanica  Aud.  and  Bach.,  Quad.  N.  Am.,  I,  1849,  PI.  XLV,  341. 
"        rufidorsum  Baird,  Mam.  N.  Am.,  1857,  526. 
"         Breweri  Ibid.,  525. 

"        xanthognathus  *  Godman,  Am.  Nat.  Hist.,  II,  1826,  65. 
"  "  DeKay,  N.  Y.  Fauna,  I,  1842,  90. 

"  "  Linsley,  Am.  Jour.  Sc,  XLIII,  1842,  350. 

64.  Arvieola  pinetorum  Aud.  &  Bach.  (A.  \_Pitymys~]  pine- 
torum  Baird.)  The  only  specimens  of  this  species  I  have  seen  from 
this  State  are  one  captured  at  Springfield  in  May,  18G8,  by  my  brother, 
Mr.  E.  Allen,  and  one  taken  by  myself  a  few  weeks  later.  Both  were 
taken  in  the  same  field  on  the  u  pine  plains  "  east  of  the  city.  Audu- 
bon and  Baehman,  I  find,  speak  of  having  received  it  from  near  Bos- 
ton, from  Dr.  Brewer.  These  authors  also  speak  of  it  as  occurring  in 
Connecticut,  and  as  abundant  in  certain  portions  of  Rhode  Island. f 
Professor  Baird  cites  it  from  Long  Island,!  whence  Audubon  and  Bach- 
man  derived  their  first  specimens  of  A.  u secdopsoides" %  which  they  af- 
terwards very  properly  considered  as  a  synonyme  of  A.  pinetorum.     It 

*  Whatever  the  u  A.  xanthognathus"  of  Loach  and  Richardson  (Faun.  Bor.  Am.,  I, 
122)  may  have  been,  the  A.  xanthognathus  of  Godman,  DeKay,  and  Linsley  unquestion- 
ably  refers  to  th«  A.  riparius  of  Ord. 

t   Quad.  N.  Am.,  II,  p.  216. 

J  Mam.  N.  Am.,  p.  544. 

§  Journ.  Phil.  Acad.  Nat.  Sci.,  VIII,  p.  299. 
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being  a  southern  species,  Massachusetts  is  probably  its  northern  limit 
[ts  occurrence  here  is  comparatively  rare. 

65.  Fiber  zibethicus   Cuv.      Muskuat.     Abundant.      Individ 
uals  nearly  black  are  taken  occasionally. 

HYSTRICID.E. 

66.  Erethizon  dorsatus   F.  Cuv.     (E.  dorsatus  and  E.  epixan- 
thus Auct.)     Porcupine.     "Hedgehog."    Occasional  on  the  Hoosac 


Professor  Baird,  in  his  description  of  this  species,*  thus  observes  :  u  Fur, 
dark  brown  ;  the  long  projecting  bristly  hairs  dusky,  with  white  tips ;  spines 
white,  the  points  dusky.  Nasal  bones  not  more  than  one  third  the  length 
of  the  upper  surface  of  the  skull."  He  adds  :  "  I  regret  not  to  have  a  suffi- 
ciently perfect  specimen  of  the  common  Eastern  porcupine  before  me  to 
furnish  a  satisfactory  description.  The  differences,  however,  from  E.  epi- 
xanthus] are  not  very  great,  consisting  chiefly  in  the  color  of  the  tips  of  the 
long  hairs,  and  one  description  will  answer  very  well  for  both,  except  where 
the  peculiarities  of  each  are  specially  indicated.  The  range  of  this  spe- 
cies is  much  more  limited  than  previously  supposed,  as  it  is  replaced  west 
of  the  Missouri  by  the  E.  epixanthus." 

He  thus  describes  E.  epixanthus,  from  several  good  specimens:  "  Gen- 
eral color  dark  brown,  nearly  black;  the  long  hairs  of  the  body  tipped  with 
greenish-yellow.  Nasal  bones  nearly  one  half  or  two  fifths  the  length  of 
the  upper  surface  of  the  skull";  which  he  says  are  not  more  than  one  third 
in  E.  dorsatus.  Nine  very  fine  specimens  of  E.  dorsatus  in  the  Museum 
of  Comparative  Zoology,  from  Central  Maine,  show  that  the  color  of  the 
projecting  bristly  hairs  is  variable.  In  one  they  are  entirely  black,  except 
a  very  few  about  the  head,  which  are  tipped  with  lighter;  in  another 
those  of  the  back  are  black,  while  on  the  head,  sides  of  the  shoulders,  etc., 
they  are  tipped  with  dull  yellowish-white.  Several  have  them  of  the 
greenish-yellow  supposed  to  characterize  exclusively  E.  epixanthus:  in 
one  or  two  only  can  they  be  called  white,  while  in  one  these  bristly  hairs 
are  almost  entirely  absent,  being  quite  so  on  the  back.  The  quills  usu- 
ally project  considerably  beyond  the  fur,  but  are  sometimes  quite  con- 
cealed within  it.     Their  color  varies  from  white  to  dull  yellow.     Professor 

*  Mam.  N.  Am.,  p.  569. 

t  "  E.  epixanthus  Brandt,  M^m.  Acad,  de  St.  Petersbourg,  183o,  3S8,  416;  Plate  I 
(animal)  and  Plate  IX.  Figs.  1-4,  skull." 
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Baird's  detailed  description  of  the  exterior  characters  of  E.  epixanthus  is 
in  every  respect  applicable  to  fully  one  half  the  specimens  from  Maine  re- 
ferred to  above,  while  none  differ  essentially  from  it.  The  differences 
referred  to  by  him  in  the  relative  length  of  the  nasals  in  the  two  sup- 
posed species  are  relatively  very  slight,  especially  as  compared  with  the 
large  amount  of  variability  presented  in  a  large  series  of  the  skulls  of 
Arctomys  monax,  or  of  our  common  squirrels  or  rabbits;  the  difference 
in  the  proportional  length  of  the  nasals  to  the  whole  length  of  the  skull, 
in  five  specimens  of  E.  epixanthus  and  three  of  E.  dorsatus,  as  given  by 
Professor  Baird,  being  but  4  per  cent ;  the  nasals  in  E.  dorsatus  being  37 
per  cent  of  the  whole  length  of  the  skull,  and  in  E.  epixanthus  41.  In 
No.  676  (E.  "dorsatus")  of  Baird's  table,  the  proportional  length  of  the 
nasals  to  the  entire  skull  is  39  per  cent;  in  No.  3066,  32  per  cent.  In 
No.  822  (E.  "  epixanthus  "  ),  39  per  cent.  In  other  words,  the  specimen  in 
the  series  of  E.  dorsatus  in  which  the  nasals  are  longest  differs  less  than 
one-third  of  one  per  cent  in  the  proportional  length  of  the  nasals  to  the 
whole  skull  from  the  specimen  with  relatively  the  shortest  nasals  in  the 
seies  of  the  E.  epixanthus  specimens. 

I  am  not  able  at  this  time  to  refer  to  M.  Brandt's  paper,  but  Water- 
house,  in  his  Natural  History  of  the  Mammalia,*  refers  to  it  as  follows  : 
"  Five  specimens  of  an  Erethizon  from  the  West  Coast  of  North  America, 
in  the  Museum  of  St.  Petersburg,  having  the  exposed  ends  of  the  longest 
hairs  of  the  fur  of  a  brownish-yellow  color  instead  of  white,  as  the  same 
hairs  are  stated  to  be  in  the  E.  dorsatus,  M.  Brandt  is  inclined  to  sup- 
pose there  are  two  species  of  Erethizon,  but  not  having  specimens  of  the 
Canada  animal  for  comparison,  he  is  not  able  to  satisfy  himself  upon 
this  point.  The  specimens  examined  by  M.  Brandt  are  from  California 
and  Unalaska,  and  I  may  add  that  a  similar  specimen  is  found  at  Sitka,  as 
I  remember  to  have  seen  a  specimen  in  the  Leyden  Museum  from  there 
agreeing  with  M.  Brandt's  description  ;  its  spines  [not  hairs]  were  most  of 
them  of  a  delicate  yellow  below  the  dark  point."  The  following  is  Mr. 
Waterhouse's  description  of  E.  epixanthus,  compiled  from  M.  Brandt's  me- 
moir :  "  The  longer  and  coarser  hairs  brownish-yellow  at  the  point  ;  spines 
white  or  yellowish  at  the  base,  and  most  of  them  brownish-black  or  dusky 
at  the  apex." 

It  hence  appears  that  the  three  principal  writers  on  the  subject  —Brandt, 
Waterhouse,  and  Baird  — have  neither  of  them  had  specimens  of  the  two 
species  for  comparison  at  the  time  of  writing;  Brandt  having  only  his 
five  West  Coast  specimens,  Waterhouse  compiling  from  Brandt,  and 
Baird's  Specimens  coming,  two  from  the  Republican  Fork,  one  from  New 
Mexico,  and  one  from  California,  with  three  or  four  skulls  from  the  East 

*  Vol.  II,  p.  442. 
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Dr.  Brandt  must  have  been  much  influenced  by  the  difference  in  locality 
whence  his  specimens  came,  in  supposing  there  might  be  two  species  of/.  - 
thizoriy  since  the  only  difference  he  points  out  —  that  of  the  color  of  the  tips 
of  the  long  hairs  —  is  one  of  a  trivial,  and,  as  all  mammalogistfl  must  lie 
aware,  most  inconstant  character.  The  differences  in  the  skulls  discovered 
by  Professor  Baird,  though  so  appreciable,  have  less  weight  since  we  know 
that  skulls  of  individuals  of  the  same  species  from  the  same  locality  not  un- 
frequently  vary  as  much,  and  in  the  same  way.  Again,  according  to  the 
measurements  he  has  given,  and  which  are  discussed  above,  one  specimen 
of  the  one  series  of  three  is  not  appreciably  different  from  a  specimen  of 
the  other  series  of  five.  Hence,  though  having  only  Eastern  specimens  for 
examination,  I  quite  confidently  refer,  for  the  reasons  given  above,  the  E. 
epixanthus  Brandt  to  the  E.  dorsatus  F.  Cuvier.  I  am  quite  sure,  also,  that, 
had  either  Professor  Baird  or  Dr.  Brandt  possessed  a  good  series  of  E.  dor- 
satus from  Eastern  North  America,  they  could  hardly  have  admitted  the 
latter's  doubtfully  proposed  species,  even  provisionally. 

Prince  Maximilian,  in  speaking  of  the  porcupines  of  the  Upper  Missouri,* 
mentions  them  simply  under  the  generic  name  Erethizon,  stating  that  he 
was  unable  to  decide  whether  the  animal  he  observed  should  be  referred 
to  E.  dorsatus  or  to  E.  epixanthus. 

Dr.  J.  E.  Gray,  in  the  proceedings  of  the  London  Zoological  Society.f 
has  described  a  small  specimen  of  Erethizon  from  Columbia  as  a  new  spe- 
cies, under  the  name  of  E.  (Echinoprocta)  rufescens,  although  there  is  noth- 
ing to  indicate  that  it  is  in  any  way  different  from  the  young  of  the  common 
E.  dorsatus.  The  differences  on  which  he  has  raised  it  to  a  distinct  section 
or  subgenus  are  only  such  as  characterize  the  young  or  half-grown  animal 
in  E.  dorsatus,  with  which  also  his  corresponds  in  size. 

LEPORIDJE. 

67.  Lepus  americanus  Kuxi .  (Emmons's  Rep.,  p.  56.)  White 
Rabbit.  Common,  but  generally  less  so  than  tin*  next.  Rare  in  the 
immediate  vicinity  of  Springfield,  though  numerous  at  localities  less 
than  ten  miles  distant,  in  several  directions. 

68.  Sylvilagus  nanus  Gray.}     (Lepus  sylcaticus  B,vcn.    Leptu 

*  Wiegmann's  Archiv,  XVIII,  Theil  I,  p.  150. 

t  1865,  121,  PI.  XI;  also  in  the  Annuls  and  Magazine  of  Natural  History  of  tin1  some 
year. 

I  In  a  recent  paper  entitled  "Notes  on  the  Skulls  of  Bar*  (  Lqforidm)  and  Moat  (La- 
gomyidcB)  in  the  British  Museum,"  Dr.  J.  E.  Gray  has  given  names  to  the  section*  of  the 
old  genus  Lejms,  first  indicated  by  Professor  Baird  in  his  wdl-stndi-M  essay  on  this 
group  (N.  Am.  Mam.,  pp.  572-620),  and  raised  them  to  the  rank  of  gcuera,  thereby,  of 
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virginianus  Harlan,  Emm.  Rep.,  p.  58.)  Gray  Rabbit.  Abundant  in 
most  parts  of  the  State.  Less  common  in  the  more  elevated  portions, 
and  quite  unknown  in  the  higher  ranges  of  the  western  counties. 

General  Synopsis  and  Remarks,  on  the  Geographical  Distri- 
bution of  the  Species. 


I.    Indigenous  Species 

1.  Lynx  canadensis  Raf.* 

2.  "     rufus  Raf.* 

3.  Canis  lupus  Linn* 

4.  Vulpes  vulgaris  Cuv. 

5.  "        virginianus  DeKay.* 

6.  Mustela  Pennantii  Erxl.* 

7.  "  martes  Linn* 

8.  Putorius  vulgaris  Linn. 

9.  "  ermineus  Linn. 

10.  u  lutreolus  Cuv. 

11.  Gulo  luscus  Saline.* 

12.  Lutra  canadensis  Sab. 

13.  Mephitis  mephitica  Baird. 

14.  Procyon  lotor  Storr. 

15.  Ursus  arctos  IJnn.* 

16.  Phoca  vitulina  Linn. 

1 7.  Cystophora  cristata  Nilsson. 

18.  Cariacus  virginianus  Gray.* 

19.  Balaena  cisarctica  Cope. 
20  Agaphalus  gibbosus  Cope. 

21.  Megaptera  osphyia  Cope. 

22.  Eschrichtus  robustus  Lilj* 

23.  Sibbaldius  tectirostris  Cope. 

24.  "  tuberosus  Cope.* 

25.  "  borealis  Fisch.* 


still  existing  in  the  State, 

26.  ?  Balaenoptera  rostrata. 

27.  Physeter  macrocephalus  Pander* 

28.  Mesoplodon  sowerbiensis.* 

29.  Orca  gladiator  Sund. 

30.  Globiocephalus  melas  Traill. 

31.  Hyperaodon  bidens  Owen.* 

32.  Beluga  canadensis  Erxl.* 

33.  Largenorhynchus  sp.? 

34.  Delphinus  erebennus  Cope. 

35.  "  clymene  Gray.* 

36.  Phocaena  americana  Agass. 

37.  Lasiurus  noveboracensis  Tomes. 

38.  "         cinereus  H.  Allen.* 

39.  Scotophilus  fuscus  H.  Allen. 

40.  "  noctivagans  //.  Allen. 

41.  "  georgianus  H.  Allen. 

42.  Yespertilio  subulatus  Say. 

43.  Neosorex  palustris  Vei-rill* 

44.  Sorex  platyrhinus  Lindey. 

45.  Sorex  Cooperi  Bach* 

46.  "      Forsteri  Rich* 

47.  Blarina  brevicauda  Baird. 

48.  Scalops  aquaticus  Futch. 

49.  M       Breweri  Bach.* 

50.  Condylura  cristata  III. 


course,  introducing  numerous  changes  in  nomenclature.  Lepus  is  restricted  to  the 
larger  species,  typically  represented  by  L.  americanus  Erxl.  and  the  European  L.  timulus 
Linn.  Thirty  species  of  the  old  genus  Ltptu  are  enumerated,  but  a  considerable  pro- 
portion appear  to  rest  on  highly  questionable  grounds.  Dr.  dray  enumerates  in  this 
paper  thirty-nine  species  of  Leporidas  alone,  of  which  sixteen  are  North  American  and 
two  South  American.  Tbe  characters  of  these  groups,  so  far  at  least  as  they  relate  to 
the  North  American  species,  are  those  developed  by  Professor  Baird  In  his  excellent 
elaboration  of  this  family. 

*  Species  marked  with  the  asterisk  are  very  sparsely  represented;  among  the  Car- 
nivora  most  of  those  thus  distinguished  have  become  nearly  exterminated. 
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51.  Seiurus  cincrcus^Linn.*  59.   I [esperomyi  leucopus  LeConte. 

52.  u        carolinensis  Gmelin.  60.  Arvicola  Gapperi  Viyors. 

53.  "        hudsonius  Pall.  61.  "         riparius  Orel. 

54.  Pteromys  volucella  Linn.  62.         "         pinetorum  LeConte* 

55.  Tamias  striatus  Baird.  63.  Erethizon  dorsatus  F.  Cuv.* 

56.  Arctomys  monax  Gmelin.  64.  Lepus  americanus  Erxl. 

57.  Fiber  zibethicus  F.  Cuv.  65.  Sylvilagus  sylvaticus  Gray. 

58.  Jaculus  hudsonius  Baird. 

II.   Extirpated  Species. 

1.  Felis  concolor  ZzVm.  4.  Cervus  canadensis  Linn. 

2.  Alee  malchis  Oyl.  5.  Castor  fiber  Linn. 

3.  Tarandus  rangifer  Gray. 

III.  Adventitious  Species. 

1 .  Mus  decumanus  Linn. 
3.     "     rattus  Linn. 
3.     "     inusculus  Linn. 

IV.  Northern  Species. 

[Not  occurring  in  this  State  south  of  the  Canadian  fauna  (excepting 
Lepus  americanus,  which  ranges  through  the  Alleghanian),  and  hence 
represented  only  in  portions  of  the  western  counties.]  f 

1.  Mustela  Pennantii.  5.  Tarandus  rangifer. 

2.  "       martes.  6.  Arvicola  Gapperi. 

3.  Gulo  luscus.  7.  Erethizon  dorsatus. 

4.  Alee  malchis.  8.  Lepus  americanus. 

V.  Southern   Species. 

[Not  occurring  north  of  the  Alleghanian  Fauna,  and  hence  unrep- 
resented in  the  more  elevated  parts  of  the  State,  though  more  or  less 
common  in  the  other  portions.] 

f  Antea,  in  a  foot-note  to  page  147,  Cervus  canadensis  is  included  among  the  species 
there  mentioned  as  characteristic  of  the  Canadian  fauna,  as  formerly  represented  in 
Massachusetts.  I  have  since  found,  from  what  is  known  of  its  earlier  range,  that  it 
probably  once  extended  over  the  greater  part  of  the  States  lying  east  of  the  Mississippi, 
and  undoubtedly  extended  along  the  Atlantic  coast  farther  south  even  than  Southern 
New  England.  There  is  unquestionable  evidences  of  its  existence  within  the  last  fifty 
years  on  both  sides  of  the  Ohio  River  near  its  mouth;  a  locality  much  more  southern, 
faunally  as  well  as  geographically,  than  any  part  of  New  England.  Hence  it  cannot 
be  taken  as  a  species  the  southern  boundary  of  whose  habitat  marks  the  lower  limit  of 
the  Canadian  fauna,  as  there  stated. 
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1.  Vulpes  virglnianus. 

2.  Scalops  aquaticus. 

3.  "        Breweri. 

4.  Sciurus  cinereus. 


5.  Sciurus  carolinensis. 

6.  Arvicola  pinetorum. 

7.  Sylvilagus  sylvaticus. 


VI.   Restricted  to  the  Eastern  Province, 


1.  Cervus  canadensis. 

2.  Cariacus  virginianus. 

3.  ?  Scotophilus  georgianus. 

4.  Neosorex  palustris. 

5.  Sorex  Cooperi. 

6.  "      Forsteri. 

7.  "       platyrhinus. 

8.  Blarina  brevicauda. 

9.  Scalops  aquaticus. 

10.  "       Breweri. 

11.  Condylura  cristata. 


12.  Sciurus  cinereus. 

13.  "        carolinensis. 

14.  "        hudsonius. 

15.  Tamias  striatus. 

16.  ?  Arctomys  monax. 
17.?  Hesperomys  leucopus. 

18.  Arvicola  Gapperi. 

19.  "  riparius. 

20.  "         pinetorum. 

21.  Lepus  americanus. 

22.  Sylvilagus  sylvaticus. 


VII.    Species  restricted  to  America,  but  which  range  over  the  greater 
portion  of  the  Northern  Continent.* 


1.  Felis  concolor. 

2.  Lynx  canadensis. 

3.  "      rufus. 

4.  Vulpes  virginianus. 

5.  Mustela  Pennantii. 

6.  Mephitis  mephitica. 

7.  Procvon  lotor. 

8.  Vespertilio  subulatus. 


9.  Scotophilus  fuscus. 

10.  u  noctivagans. 

11.  Lasiurus  noveboracensis. 

12.  "         cinereus. 

13.  Pteromys  volucella. 

14.  Fiber  zibethicus. 

15.  Jaculus  hudsonius. 

16.  Erethizon  dorsatus. 


VIII.    Species  that  occur  throughout  the  colder  portion  of  the  Northern 

Hemisphere. 

(Cetacea  not  included.) 

1.  Canis  lupus.  8.  Ursus  arctos. 

2.  Vulpes  vulgaris.  9.  Phoca  vitulina. 

3.  Mustela  martes.  10.  Cystophora  cristata. 

4.  Putorius  erminea.  11.  Alee  malchis. 

5.  "  vulgaris. 

6.  "  lutreolus. 

7.  Gulo  luscus. 

*  Probably  Sciurus  hudsonius  and  Uesperomys  bwcojMH  should  be  transferred  from  the 
preceding  list  to  this. 


12.  Tarandus  rangifer. 

13.  Castor  fiber. 
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X.    General  Summary. 

Number  of  indigenous  species  still  living  in  the  State  •        .         .  *65 

"  species  already  extirpated 5 

"  adventitious  species 3 — 

Whole  number 73 

Number  of  land  species  (including  the  seals) 52 

"         marine  species  (the  cetaceans) 18 

northern  species  f       ........  7 

southern  species  f  . 8 

species  restricted  to  the  region  east  of  the  great  sterile  plains  22 

"      that  range  over  the  greater  part  of  the  continent  15 

"      common  to  North  America  and  the  North  Old  World  13 
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that  are  numerously  represented 

that  are  sparsely  represented 

of  Felidae  (including  1  extirpated) 

Canidas 

Mustelidae     .... 

Ursida3      ...... 

Phocidae        .... 

Cervidae  (including  3  extirpated) 

Balamidae     .... 

Physeterida3     .... 

Delphinida3  .... 

Vespertilionida3 

Soricida?       .... 

Talpida? 

Sciuridae  (including  1  extirpated) 

Murida?  (including  3  adventitious) 

Hystricida?    ..... 

Leporidae  .... 

Carnivora  (5  families)  . 

Ruminantia  (1  family) 

Cetacea  (3  families) 
"  "  Insectivora  (8  families)     . 

"  "  Rodentia  (i  families)    . 

Number  of  families  represented  .... 

Less  than  one  half  of  the  indigenous  species  existing  in  the  State,  as 
indicated  above  in  Table  I,  are  common,  and  more  than  a  third  are 

*  Emmons  pave  41 ;  Linslev,  for  Connecticut,  52;  DeKay,  for  New  York,  60. 
t  See  notes  to  Tables  IV  and  V,  anlea,  p.  239. 


28 

45 

3 

3 

8 

2 

2 

4 

8 

2 

8 

6 

5 

3 

7 

9 

1 

2 

18 

4 

8 

14 

19 

16 


MUSEUM    OF   COMPARATIVE   ZOOLOGY.  245 

rare.  The  common  ones,  with  a  few  exceptions  (Putorias  lutrcolus,  P. 
er minevs,  and  Mephitis  mephttica  among  the  carnivores,  Vespertilio  tub- 
ulatus  and  Lasiurus  noveboraceusis  among  the  bats),  belong  to  the  three 
families  of  rodents,  —  the  squirrels  (Sciuridce),  the  mice  (Maridce),  and 
the  hares  (Lcporidce), —  and  to  the  Balcenidce  and  Ddphinida,  which 
latter  are,  of  course,  marine.  In  species  and  families,  the  carnivores 
and  rodents  are  about  equally  represented,  but  in  individuals  any  one 
of  the  more  common  rodents  outnumbers  all  the  carnivores  together. 
Probably  a  single  species  of  Arvicola  (A.  riparius)  alone  outnumbers, 
when  it  is  most  abundant,  all  the  other  mammals. 

The  list  of  Extirpated  Species,  forming  Table  II,  five  in  number,  is 
composed  entirely  of  such  animals  as,  from  their  large  size  and  being 
special  objects  of  the  chase,  would  be  expected  to  earliest  disappear. 
Two  of  the  four  species  of  Cervidce  {Alee  malchis.  Tar andus  rangifer) 
have  not  existed  in  the  southern  half  of  New  England  since  the  discov- 
ery of  the  continent  by  Europeans,  except  in  the  mountains  of  Western 
Massachusetts,  and  there  probably  only  as  occasional  migrants  from  the 
contiguous  region  north.  They  may  have  existed  in  comparatively 
recent  times  in  portions  of  the  Alleghanies,  but  respecting  such  existence 
we  have  no  certain  record.  At  a  remote  period  they  must  have  lived 
much  farther  south  than  they  do  now,  or  than  they  have  within  the  last 
three  centuries,  since  bones  of  the  Caribou  have  been  found  by  Profes- 
sor Wyman  in  the  Kjoekkenmceddings  of  Southern  Maine,  and  teeth  that 
he  believes,  but  does  not  positively  assert,  belong  to  this  species  in  those 
of  Cape  Cod.  A  positive  evidence  of  the  former  much  greater  south- 
ward extension  of  the  habitat  of  this  animal  is  indeed  already  at  hand,  a 
small  antler  and  fragments  of  others  of  the  Caribou  being  included  in 
the  very  large  collection  of  the  remains  of  living  and  extinct  species  of 
mammalia  recently  brought  by  Professor  N.  S.  Shaler  to  the  Museum 
of  Comparative  Zoology  from  Big  Bone  Liek,  Kentucky.*  Remains 
of  the  elk  and  the  moose  having  been  found  in  the  shell-mounds  of  the 
Atlantic  coast  as  far  south  as  New  Jersey,  we  have  evidence  that  these 
species  existed  thus  far  south  in  comparatively  recent  times. 

To   the  list  of  the  "  extirpated  species,"  nine  f  that  are   now  ex- 

*  See  Professor  Shaler's  remarks  concerning  these  specimens  in  Uroc.  Bost.  Boo. 
Nat.  Hist.,  Vol.  XIII,  1869. 

f  Lynx  canadensis,  L.  rufus,  Cants  lupus,  Muittfa  Pennantii,  M.  martes,  Gulo  luscus, 
Ursus  arclos,  Cariacus  viryinianus,  L'rcthizon  dorsatus. 
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tremely  rare,  some  of  them  probably  being  but  casual  visitors  from 
Vermont  or  New  York,  must  soon  be  added.  The  fisher  and  the  wol- 
verine may  be  even  now  extinct,  and  the  common  deer  exists  in  the 
wild  state  only  by  legal  protection. 

The  three  adventitious  species  (see  Table  III),  which  are  the  most 
noxious  of  our  mammalia,  are  intruders  that,  like  many  of  the  common 
weeds,  have  accompanied  civilized  man  in  his  voyages  till  they  are 
almost  cosmopolitan  in  their  distribution. 

Table  IV,  composed  of  northern  species,  consists,  with  one  exception 
{Arvicola  Gapperi),  also  of  species  of  large  size,  and  such  as  are  special 
objects  of  the  chase,  either  for  their  fur  or  for  food.  They  hence  early 
disappear  before  the  advance  of  civilization,  and  it  is  now  almost  im- 
possible to  determine  in  respect  to  some  of  them  where  was  formerly 
their  natural  southern  limit  of  distribution.  At  present  none  of  them 
(Lepus  americanus  excepted)  range  below  the  southern  boundary  of 
the  Canadian  fauna,  though  some  may  have  formerly  extended  across 
the  next  fauna  south.  The  occurrence  of  Mustela  martes  and  M.  Pen- 
nantii  in  the  Alleghanies,  the  latter  as  far  south  as  Buncomb  County, 
North  Carolina,  is  well  established,*  but  they  seem  to  be,  or  to  have 
been, — they  being  now  apparently  nearly  exterminated  there,  —  con- 
fined  to  the  mountains,  and  hence  also  to  the  Canadian  fauna.  Yet 
one  or  both  of  them  have  occurred  in  a  few  known  instances  at  points 
rather  more  southern,  faunally,  than  their  usual  range,  but  apparently 
only  during  casual  migrations  in  winter. 

The  Erethizon  dorsatus,  however,  seems  to  have  formerly  occurred 
at  points  clearly  within  the  Alleghanian  fauna,  as  in  Western  New 
York,f  Northern  Ohio,  J  Northern  Indiana,  Southern  Michigan,  and 
Southern  Wisconsin ;  §  but  it  has  disappeared  in  all  the  more  thickly 
settled  parts  of  the  United  States  ;  east  of  the  Mississippi  it  does 
not  now  occur  south  of  the  Canadian  fauna. 

The  Lepus  americanus,  also  chiefly  northern  in  its  distribution, 
ranges,  as  before  stated,  a  little  farther  south  than  the  others,  and  finds 
its  southern  limit  near  the  southern  boundary  of  the  Alleghanian  fauna. 

*  Audubon  find  Bacbman,  Quad.  N.  Am.,  Vol.  I,  p.  314. 
1   Dr.  J.  E  I>>  X;iy,  N.  Y.  Fauna,  Vol.  I,  p.  79. 

X  Win.  Case,  Esq.,  in  Audubon  ami  Bachman'8  Quad.  N.  Am.,  Vol.  I,  p.  285. 
§  R.  Kennicott,  Fat.  Off.  Rep.,  Agr.,  1S57,  p.  91;  I.  A.  Lapbara,  Transact.  Wise.  State 
Agr.  Soc,  1852,  p.  340. 
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Table  V,  comprising  those  -pedes  that  do  not  occur  north  of  the 
Allegbanian  fauna,  embraces  but  one  of  relatively  large  size, —  Vul- 
pes  virginianus,  —  which  is  also  the  only  carnivore;  the  others  are 
two  moles  and  four  rodents.  The  presence  of  the  species  of  this  li-t, 
and  the  absence  of  those  of  the  preceding,  form  the  faunal  differen 
that,  among  mammals,  distinguish  the  Alleghanian  from  tin:  Canadian 
fauna.  The  other  thirty-three  species  of  land  mammals  represented 
in  the  fauna  of  Massachusetts,  and  which  are  common  to  the  other  New 
England  States,  New  York,  the  northern  tier  of  the  States  westward  to 
the  Mississippi,  and  the  greater  portion  of  the  Canadas,  range  widely  both 
to  the  north  and  to  the  south,  and  some  of  them  also  to  the  westward, 
extending  throughout  the  colder  parts  of  the  northern  hemisphere,  as  is 
indicated  by  Tables  VII  and  VIII* 

*  In  this  connection  a  word  in  reference  to  the  nature  of  faunae  may  not  be  out  of 
place,  since  naturalists  of  some  eminence,  but  who  cannot  have  thoroughly  investigated 
the  subject,  appear  to  think  that  no  faunal  districts  are  recognizable  unless  there  is  an 
entire  or  almost  an  entire  change  in  the  species  represented,  while  some  altogether  dis- 
card such  distinctions.  Such  an  extensive  change  more  properly  characterizes  the 
larger  divisions  in  geographical  zoology,  as  the  provinces  and  realms,  rather  than  faunae. 
It  rarely  happens  that  any  species  is  restricted  within  the  limits  of  a  single  fauna,  and 
also  rarely  within  those  of  two.  There  is  not  a  single  well-known  species  of  mammal  or 
bird  but  inhabits  (taking  the  breeding  range  only  of  the  latter)  an  area  embracing  two 
or  more  fauna?,  and  but  few  that  do  not  range  over  more  than  two.  The  greater  part 
extend  over  three,  and  a  large  proportion  have  a  still  wider  distribution,  as  shown  by 
Tables  VII  and  VIII  (see  remarks  respecting  these  beyond).  But  in  going  north  or 
south  from  any  point  within  the  temperate  zones,  one  observes  at  certain  intervals  (gen- 
erally of  about  six  or  seven  degrees  of  mean  annual  temperature)  a  marked  change  in 
the  species,  through  the  disappearance  of  some  and  the  appearance  of  others;  this  change 
giving  rise  to  well-marked  differences  in  the  general  facies  of  the  fauna  at  points  not 
far  distant.  The  habitats  of  species  being  in  the  main  nearly  coincident  in  their  northern 
and  southern  boundaries  with  isothermal  lines,  and  not  with  paralells  of  latitude;  and 
since  a  number  of  species  usually  disappear  at  nearly  the  point  at  which  a  number  of 
others  first  make  their  appearance,  the  limits  of  fauna?  are  thus  readily  defined,  at  least 
approximately.  As  isotherms  necessarily  vary  with  every  inequality  in  the  surface  of 
the  country,  they  rarely  correspond,  as  is  well  known,  with  the  parallels  of  latitude  ; 
and  plants  and  animals  sharing  the  same  apparent  irregularity  in  their  distribution, 
some  naturalists  have  been  led  to  discredit  the  existence  of  recognizable  zoological  and 
botanical  districts,  or  of  any  definite  system  in  the  distribution  of  animals  and  plants. 

Fauna?,  then  (the  term  fauna  in  its  restricted  sense  being  usually  and  properly  em- 
ployed to  designate  the  smallest  zodlogico-geograplucal  district),  it  may  be  added,  are 
characterized  by  the  peculiar  association  of  species.  Generally  about  twenty-live  per 
cent  of  those  embraced  in  either  of  two  adjacent  fauna  aro  absent  from  the  other. 
Rarely  do  adjoining  faunae  differ  essentially  in  genera,  though  necessarily  more  or  le^s  occa- 
sionally. The  absence  or  presence  of  genera,  sub-families,  families,  and  even  sometimes 
orders,  more  properly  characterizes  the  higher  sub-divisions,  as  provinces  and  realms. 
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Each  of  the  twenty-one  species  mentioned  in  the  next  table  (Table 
VI)  has  a  comparatively  restricted  range,  the  western  limit  of  their 
habitats  being  in  most  cases  the  eastern  border  of  the  sterile  plains  of 
the  middle  province.  This  list  is  composed  principally  of  shrews, 
moles,  and  rodents ;  none  of  the  first  two  groups  and  but  a  few  of  the 
latter  ranging  across  the  continent.  The  absence  of  carnivores  from 
this  list  is  its  most  striking  feature. 

Table  VII  embraces  fifteen  species  that,  while  restricted  to  America, 
range  from  the  Atlantic  to  the  Pacific,  and  possess  a  correspondingly 
wide  distribution  in  latitude,  most  of  them  occurring  nearly  throughout 
the  northern  continent.  This  list  is  composed  almost  exclusively  of 
carnivores  and  bats,  all  but  one  of  the  Massachusetts  species  of  the 
latter  having  been  found  in  California,  and  at  various  intermediate 
points. 

Table  VIII  contains  thirteen  species  that  are  regarded  in  this  paper  as 
common  to  the  Old  Word  and  the  New ;  ten  of  these  are  carnivores, 
and  include  all  the  New  England  species  of  that  group,  except  those 
embraced  in  the  preceding  list.  The  geographical  distribution  of  these 
species,  and  of  the  groups  to  which  they  belong,  affords  further  evi- 
dence in  favor  of  the  supposition  of  the  specific  identity  of  their  repre- 
sentatives on  the  two  continents  above  assumed ;  each  species  rang- 
ing as  far  north  on  both  as  it  seems  possible  for  mammalian  life 
to  exist.  Each  has  also  an  extended  distribution  southward,  on  each 
continent,  some  of  them  ranging  nearly  or  quite  to  the  tropics  ;  which 
shows  them  to  be  fitted  to  exist  under  widely  varying  physical  condi- 
tions. These  conditions  in  the  northern  portions  of  their  respective 
habitats  differ  much  more  from  those  of  the  southern  portions  than  those 
of  localities  on  the  two  continents  ordinarily  do  when  situated  under 
the  same  isotherm.  The  representatives  of  the  species  in  question 
from  the  eastern  and  western  continents  differ  less,  as  has  been  previ- 
ously stated,  when  the  specimens  compared  are  taken  from  those  por- 
tions nearly  contiguous,  as  Northwestern  America  and  Northeastern 
Asia,  than  when  they  come  from  such  widely  distant  points  as  East- 
ern North  America  and  Western  Europe,  the  nearest  afiinity  being 
between  those  from  the  localities  first  mentioned,  and  the  widest  differ- 
ences between  ihose  from  the  latter.  The  eastern  and  western  continents, 
moreover,  approach  each  other  so  nearly  at  Behring's  Straits,  that  sev- 
eral of  the  species  in  question  are  able  to  pass  occasionally  from  one  to 
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the  other.  It  hence  6eems  unnecessary  to  suppose  the  former  existence 
of  an  Atlantic  continent  to  explain  their  present  distribution.    It  i>  also 

a  noteworthy  fact  that  no  cases  of  close  affinity  among  the  mammals 
inhabiting  these  two  continents  occur  in  species  that  do  not  range  very 

far  to  the  northward,  as  in  the  Felidce  ffor  example,  where  the  only  case 
at  all  suggestive  of  identity,  or  even  of  close  relationship,  occurs  be- 
tween the  Lynx  canadensis  of  Northern  North  America  and  the  Lynx 
lynx  of  Northern  Europe  ;  both  of  which  species  range  the  farthest 
north  of  any  of  their  family,  and  reach  the  Arctic  regions. 

All  the  circumpolar  species,  the  beaver  alone  excepted,  pertain  to 
the  most  highly  organized  groups  found  in  the  colder  portion  of  the 
northern  hemisphere,  and  to  which  belong  not  only  all  the  widely  rang- 
ing species  of  the  north  temperate  and  boreal  regions,  but  those  of 
this  character  everywhere.  With  three  exceptions,  all  are  carnivores. 
Two  of  the  others  are  ruminants,  and  one  is  a  rodent. 

The  species  most  highly  organized  in  their  respective  families,  orders, 
or  classes  are  almost  universally  those  that  possess  the  widest  geo- 
graphical distribution  ;  partial  exceptions  occur  only  in  groups  where 
the  means  of  locomotion  is  specialized,  or  unusually  developed,  as  in  the 
bats  among  mammals.  The  shrews,  moles,  and  rodents,  which  comprise 
about  three  fifths  of  the  species  of  the  North  American  mammals,  are 
groups  of  low  structural  rank,  and  abound  in  species  of  comparatively 
local  distribution.  In  this  great  number  there  are  but  five  or  six, 
allowing  the  broadest  latitude  in  respect  to  the  limitation  of  the  species, 
that  at  all  approach  to  a  continental  distribution,  and  only  three  as  the 
species  are  usually  restricted.*  This  is  about  two  one-hundredths  of 
one  per  cent.  Only  one  can  be  regarded  as  identical  with  any 
Old  World  species.  In  the  canivores,  on  the  other  hand,  excluding 
sub-tropical  and  nominal  species,  the  number  of  those  that  range 
over  most  of  the  continent  reaches  nearly  seventy-live  per  cent,  while 
fifty  per  cent,  or  one  half,  are  identical  with  Old  World  species.  In 
the  ruminants,  which  rank  below  the  carnivores,  but  far  above  the 
rodents  and  insectivores,  the  species  having  a  similarly  wide  range  on 
this  continent,  number  not  far  from  thirty  per  cent  Severn]  of  them  are 
identical  with  Old  World  species.     The  bats,  though  a  low  group,  are, 

*  Castor  Jiber,  Fiber  zibethicus,  and  Jacultis  IniJsonius.  Probably  tlio  following  may  bo 
nil. led  to  the  list  of  those  that  range  across  the  continent:  Ercthizon  dorsatus,  Sciurus 
hudsonius,  Pteromys  voluctlla,  IIcsj>avmy$  leucopus. 
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from  their  special  means  of  locomotion,  able  to  range  widely  ;  but  to 
their  allies,  the  moles  and  shrews,  mountain  chains  and  arid  plains  prove 
impassable  barriers. 

The  same  laws  in  respect  to  the  character  of  the  species  that  among 
mammals  have  a  wide  distribution  are  equally  exemplified  in  birds, 
all  the  wide-ranging  species  being  of  high  rank,  or  such  members  of 
lower  groups  as  have  the  power  of  flight  unusually  developed.  The 
modification  of  the  anterior  limbs  into  organs  of  flight  specially  charac- 
terizing the  class  of  birds  among  vertebrates,  it  is  evident  that  well-de- 
veloped  wings  are  one  of  the  elements  essential  to  a  high  grade  of 
structure  ;  and  this  renders  necessary  the  coincidence  in  this  class  of 
high  rank  with  a  wide  geographical  range.  The  few  land-birds  that  em- 
brace a  large  portion  of  the  two  northern  continents  within  their  respec- 
tive habitats  belong  principally  to  three  families,  —  the  finches,  and  the 
hawks  and  owls.  The  first  is  one  of  the  highest,  if  not  the  highest, 
family  of  the  class,  and  the  others  are  by  no  means  low.  The  other 
species  which  have  a  circum polar  distribution  are  among  the  highest 
members  of  their  respective  families,  and  are  rarely  of  a  low  grade. 
The  finches  thus  distributed  all  belong  to  the  highest  genera  of  their 
family.  Among  the  birds  having  a  wide  distribution,  but  which  are  re- 
stricted to  a  single  continent,  are  the  typical  thrushes,  another  of  the 
higher  groups.  The  species  of  the  short-winged  genera  of  the  Fringil- 
lidae  and  Turdidce,  on  the  other  hand,  are  almost  invariably  the  most  cir- 
cumscribed in  their  habitats.*  This  coincidence  in  respect  to  structure 
and  distribution  is  also  exemplified  in  every  sub-family,  as  well  as  family, 
among  the  water-birds  ;  but  it  is  not  necessary  to  trace  it  further  here. 

Hence  the  view  above  taken  in  reference  to  the  species  claimed  to  be 
common  to  the  Old  World  and  the  New  is  supported,  not  only  by  the 

*  Compare  the  species  of  Tunlus  with  those  of  Tlarporhynchns  and  Mimus;  of  Pooccr- 
tes  and  Posseradus  (see  observations  on  some  of  the  supposed  species  of  Pastirculus  in 
Mem.  Bost.  Soc.  Nat.  Hist.,  Vol.  I,  p.  515)  with  those  of  Mtlospiza,  G'tuniiculus,  and 
Ammodroi us ;  or  those  of  the  sub-family  Coccotlirausthxr  with  those  of  the  sub-family 
Spizellince.  Compare,  also,  in  the  Syloicolidm,  the  species  of  !h  »<Ircc<-  r  with  those  of  Geo- 
ihhjpis.  Also  note  the  very  high  rank  of  the  species  of  ^Egiotkw,  Pimcota,  and  PUc- 
trophanes,  and  the  wide  extent  of  their  habitats.  Compare  further,  in  Faloomdm,  the 
species  of  Fahouincv,  with  their  long  pointed  wings  and  compact  firmly  knit  muscular 
bodies,  giving  unequalled  powers  of  flight,  and  their  extensive  habitats,  in  several  in- 
stances embracing  a  whole  hemisphere,  with  the  comparatively  short-winged,  sluggish, 
and  clumsy  species  of  Buteonincc,  of  a  much  lower  type  of  structure  and  much  narrower 
range. 
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evidence  already  given  in  the  special  discussion  of  each  case,  but  by 
the  fact  of  the  near  approximation  of  their  habitats,  and  by  general 
principles. 

The  thirteen  species  of  land  mammalia  common  to  North  America 
and  the  Old  World  embraced  in  the  fauna  of  Massachusetts  comprise 
all  thus  distributed  now  known,  except  two  or  three  very  boreal  ones. 
The  faunae  of  the  two  continents  are  really  quite  different, —  not  totally 
so,  as  has  been  claimed,  —  though  represented  largely  by  genera  and 
families  common  to  the  two.  These  and  the  circumpolar  species  show 
that  a  close  relationship  exists  between  them,  the  resemblance  being, 
in  fact,  far  greater  than  between  the  fauna?  of  Southern  Mexico  and 
Canada.  The  difference  between  the  fauna?  of  the  subtropical  and  cold 
temperate  zones  on  either  continent  is  many  times  greater  than  between 
the  fauna?  of  the  temperate  and  boreal  regions  of  North  America  and 
the  same  regions  of  the  Old  World.* 

But  four  species  have  been  attributed  to  the  States  adjoining  Massa- 

*  The  distribution  of  vegetable  life  in  zones,  differing  from  each  other  in  general  char- 
acter and  corresponding  in  their  limitation  with  climatic  or  isothermal  zones,  and  their 
similar  succession  at  different  altitudes  on  mountain  slopes  and  in  different  latitudes  at 
the  ordinary  level  of  the  land,  was  partially  very  early  recognized,  but  first  fully  demon- 
strated only  half  a  century  ago,  by  Baron  Alexander  von  Humboldt.  It  was  somewhat 
later  before  it  was  clearly  shown  that  the  same  law  holds  in  respect  to  the  distribution 
of  terrestrial  animal  life,  which  was  done  in  1845  by  Professor  Louis  Agassiz,1  and 
somewhat  later  still  Professor  Dana  disclosed  its  presence  in  the  distribution  of  ma- 
rine life,  in  his  admirable  essay  on  the  geographical  distribution  of  the  Crustacea.'2 
Yet  most  recent  writers  who  have  given  attention  to  the  geographical  distribution 
of  animals  appear  to  have  overlooked  this  grand  fact,  and  hence  have  been  led  to 
adopt  a  highly  artificial  division  of  the  earth's  surface  in  respect  to  its  primary  oncologi- 
cal regions.  While  geographical  botanists  have  so  generally  recognized  the  influence 
of  climate,  and  especially  of  temperature,  in  determining  the  limits  of  distribution  of 
plants  in  latitude  and  in  altitude,  zoologists,  with  only  a  few  exceptions,  have  very 
imperfectly  appreciated  these  important  influences  upon  the  distribution  of  animals. 
While  the  relation  of  the  present  distribution  of  life  to  the  existing  means  of  communi- 
cation between  the  different  bodies  of  land  and  to  the  earlier  conditions  in  this  respect 
are  of  the  highest  importance  in  investigations  of  this  kind,  if  this  is  the  only  element 
taken  into  account,  as  is  sometimes  the  case,  climatic  influences  being  for  the  time  over- 

1  "Note  sur  la  Distribution  Gdographique  des  Animaux  et  de  l'Homme."  Bulletin 
de  la  Societd  des  Sciences  Naturelles  de  Neuchatel,  Tom.  I,  1S45.  See  also,  by  the  same 
author,  a  paper  on  the  "  Geographical  Distribution  of  Animals,"  in  the  Edinburgh  New 
Philosophical  Journal,  Vol.  XLVI,  1850,  pp.  1-25.  Also  his  "Sketch  of  the  Natural 
Provinces  of  the  Animal  World  and  their  Relation  to  the  different  Types  of  Man,"  in 
Nott  and  Gliddon's  Types  of  Mankind,  1854,  p.  lviii. 

*  U.  S.  Kxpl.  Exped.  Reports,  Crustacea,  Vol.  II,  1S52,  pp.  1451-1500. 
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chusetts  that  have  not  been  detected  in  the  latter.  Two  of  them  — 
Didelphys  virginiana  Shaw,  and  Lepus  glacialis  Leach,  the  former 
occurring  in  Southern  New  York,  and  the  other  attributed  to  Northern 
Maine,  and  known  to  occur  in  Newfoundland  *  —  are  not  likely  to  occur 
here.  The  other  two,  Sorex  Thompsonii  Baird  f  and  Blarina  august  i- 
ceps  Baird,  $  —  the  latter  described  from  a  specimen  taken  at  Burling- 
ton, Vermont,  and  the  other  reported  from  the  same  locality,  from 
Halifax,  N.  S.,  and  Maine,§  —  are  of  a  highly  questionable  character. 
What  has  been  called  Sorex  Thompsonii  (the  young  probably  of  either 
S.  Forsteri  or  S.  Cooperi)  doubtless  occurs  here. 

looked,  the  argument  is  one-sided,  only  half  the  truth  is  reached,  and  the  general  view  is 
a  distorted  one.1 

As  I  have  already  remarked  above,  the  mutual  resemblance  between  the  faunae  and 
flora?  of  the  boreal  portions  of  North  America  and  those  of  the  Europeo-Asiatic  con- 
tinent, is  exceedingly  great,  amounting  in  the  arctic  portion,  as  was  long  since  pointed 
out,2  almost  to  identity.  In  the  Arctic  province,  which  occupies  the  woodless  tracts  in 
the  extreme  north  of  both  continents,  more  than  four  fifths  of  the  species  found  on  the 
one  continent  occur  on  the  other.  While  a  few  of  the  small  number  that  inhabit  this 
region  are  restricted  to  it,  the  larger  part  range  much  farther  to  the  southward,  the 
majority  even  over  the  colder  part  of  the  north  temperate  zone,  and  several  throughout 
this  zone.  Besides  the  mutual  floral  and  faunal  resemblance  between  the  two  northern 
continents  imparted  by  this  wide  distribution  of  the  circumpolar  species,  this  resem- 
blance is  increased  by  the  large  number  of  genera  that  are  circumpolar,  besides  those 
that  embrace  the  circumpolar  species,  and  the  occurrence  of  other  forms,  both  specific 
and  generic,  that  are  closely  allied.  It  is  also  true  that  among  the  forms  restricted  to 
each  continent  are  a  few  family  groups;  yet  the  number  of  these,  as  of  species  and  gen- 
era, that  occur  in  the  tropical  and  not  in  the  colder  temperate  regions  on  either  continent 
is  far  greater  than  that  of  those  peculiar  to  either  of  the  two  northern  continents.  Con- 
sequently to  apply  as  ontologico-geographic  designations  such  terms  as  M  Paleogetn 
Creation"  to  the  Eastern  world  and  "  Neogean  Creation"  to  the  Western,  virtually  im- 
plies the  ignoring  of  the  real  close  affinity  of  the  life  of  the  whole  northern  hemisphere 
at  the  northward,  and  the  vast  difference  between  that  of  the  tropical  and  the  cooler 
north  temperate  regions  on  the  same  continent.  But  a  further  discussion  of  this  point 
is  uncalled  for  now,  and  is,  moreover,  the  more  out  of  place  here,  since  I  shall,  I  trust, 
soon  have  an  opportunity  to  treat  it  in  detail  in  a  more  legitimate  connection. 

*  Quad.  N.  Am.,  Vol.  I,  p.  248.  |  N.  Am.  Mam.,  p.  34. 

%  Ibid.,  p.  47. 

§  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  IX,  p.  169. 

i  See  Murray's  Geog.  Pistrib.  of  Mammals}  Wallace's  Malay  Archipelago,  etc. 
2  See  Agassiz's  papers,  cited  above. 

Cambridge,  October,  1869. 
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No.    9.  —  Prcllminarif    "Report   on   the  Echini  and  Star-fishes 

tlr  dged  in  deep  water  between   Cuba  and   the  Florida  Reef, 

by  L.  F.  de  Pourtales,  Assist.  U.  S.  Coast  Survey ;  'pre- 
pared by  Alexander  Agassiz. 

(Communicated  ijy  Professor  B.  Peirce,  Sup't  U.  S.  Coast  Survey.) 

I.    Catalogue  of  the  Echini. 

Cidaris  annulata  Gray,  Proc.  Zool.  Soc,  1855. 

Syn.  Cidaris  mctularia  Lutk.  (non  Lam.)  Bid.  til  Kunds.  om  Echin. 

Liitken  has  adopted  for  the  common  West  India  species  the  name  of  C. 
metularia  Lam.,  which  he  compares  carefully  with  Cidaris  tribuloides.  It 
is  evident  from  his  descriptions  that  his  C.  tribuloides  is  the  Cidaris  metula- 
ria Lam.  ;  he  says  himself  that  he  may  not  have  had  the  true  C.  tribuloi- 
des Lam.  From  a  direct  comparison  with  original  specimens  of  Lamarck 
of  both  these  species,  kindly  sent  the  Museum  by  Professor  Valenciennes, 
there  is  no  doubt  that  both  C.  tribuloides  Lam.  and  Cidaris  metularia  Lam. 
inhabit  the  Red  Sea;  the  latter,  however,  has  a  much  more  extensive 
range,  and  occurs  as  far  as  the  Sandwich  Islands,  being  quite  common  in 
the  East  Indian  archipelago.  The  Cidaris  metularia  Lam.  is  also  identical 
with  the  species  which  I  named  Gymnocidaris  minor  in  the  Museum  Bul- 
letin (1863).  Not  having  at  the  time  had  the  opportunity  of  examining 
series  of  different  ages,  I  find  that  the  differences  which  had  been  con- 
sidered as  specific  are  simply  different  stages  of  growth.  I  have  adopted 
for  our  West  India  species  the  name  given  by  Gray,  satisfied  that  he 
possessed,  as  far  as  I  could  judge  from  his  description,  specimens  of  the 
only  littoral  species  thus  far  found  in  the  West  Indies. 

Littoral  to  116  fathoms. 

Dorocidaris  abyssicola  A.  Ac,  nov.  gen.  ct  sp. 

This  species  has  the  general  facies  of  Cidaris  hystrix.  We  find  consider- 
able variation  in  specimens  collected  in  different  localities,  —  valuable,  from 
the  number  of  specimens  collected,  in  determining  the  nature  of  individual 
variation  in  this  genus,  and  confirming  the  view  to  which  I  had  been  brought 
from  the  study  of  young  Cidaridrc,  that  the  spines,  much  as  they  may  ap- 
parently vary  in  shape,  especially  round  the  mouth,  yet  present  excellent 
characters  not  only  to  distinguish  species,  but  are  also  useful  as  a  guide  in 
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separating  groups  of  species  which  are  generally  found  closely  allied. 
From  the  study  of  young  specimens  I  have  been  led  to  modify  the  views 
I  had  taken  of  the  nature  of  genera  among  Cidarida?,  and  as  the  group 
requires  a  complete  revision,  I  will  not  attempt  at  present  to  alter  the  gen- 
era proposed  in  the  Bulletin,  hoping  to  make  the  changes  in  the  general 
revision  of  the  order.  With  reference  to  Orthocidaris,  to  which  this  species 
is  temporarily  referred,  I  would  mention  that,  whether  valid  or  not,  the  name 
is  preoccupied,  having  been  employed  by  Cotteau  a  few  months  before  the 
publication  of  the  Bulletin.*     (The  same  is  the  case  with  Temnocidaris.) 

Test  depressed ;  the  spines  are  not  as  distinctly  fluted  and  crenated  as 
in  C.  hystrix ;  they  are  often  worn  perfectly  smooth,  and  attain  their  great- 
est diameter  at  about  one  fifth  the  length  of  the  spine  from  the  base  ;  the 
milled  ring  is  finely  striated,  as  well  as  the  neck  of  the  spine,  which  is  sharp- 
ly defined.  The  mamelon  of  the  primary  tubercles  is  small,  deeply  cut  at 
its  base,  high,  the  mammillary  boss  not  prominent,  the  scrobicule  deeply 
sunk ;  the  scrobicular  circle  and  interambulacral  miliaries  being  prominent- 
ly raised,  the  secondary  tubercles  of  the  scrobicular  circle  are  but  slightly 
larger  than  the  miliaries,  diminishing  regularly  in  size  towards  the  sutures 
of  the  plates,  which  are  clearly  and  sharply  cut ;  the  same  is  the  case  with 
the  sutures  of  the  ambulacral  plates ;  each  plate  carries  a  larger  exterior 
tubercle  with  a  smaller  one  nearer  the  abactinal  edge,  and  sometimes  a 
third  and  fourth  miliary  between  the  two.  The  poriferous  zone  is  nar- 
row, but  slightly  undulating  and  occupying  half  the  ambulacral  plate.  The 
sutures  of  the  plates  of  the  abactinal  system  are  marked  by  distinctly  cut 
lines,  instead  of  the  wavy  double  line  characteristic  of  C.  hystrix;  the  abac- 
tinal system  is  large,  the  ocular  plates  heart-shaped,  the  genital  plates  ir- 
regularly octagonal ;  the  large  sides  of  the  plate  adjoining  the  anal  system 
are  separated  by  five  long  wedge-shaped  anal  plates,  forming  the  base 
of  the  smaller  plates  of  the  anal  system. 

From  40  to  270  fathoms. 

Salenocidaris  varispina  A.  Ac,  nov.  gen.  et  sp. 

The  composition  of  the  plates  of  the  anal  system  in  young  Echini,  ex- 
plains most  unexpectedly  the  homology  of  the  sub-anal  plate  of  Salenia, 
and  proves,  from  a  different  point  of  view.that  the  position  of  the  anal 
opening  can  in  no  wise  form  a  guide  by  which  we  can  determine  any  geo- 
metrical axis  of  Echini,  but  that  the  only  part  of  the  abactinal  system  which 
has  a  constant  structural  relation  to  the  axis  is  the  madreporic  body,  which 

*  Dnjardin  add  HtLpe*  refer  its  Mediterranean  representative  to  Leiooidarii  Pes. 
(Phyllacaaithua  Br.),  with  which  it  has  nothing  in  common,  as  the  pores  are  not  joined 

by  furrows.    I  would  substitute  for  Orthocidaris  Ac..,non  Cott.  the  name  Dorocidaris. 
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at  once  gives  us  the  key  to  the  position  of  an  anterior  and  posterior  side 
among  Sea-urchins.  The  correctness  of  this  view  is  fully  maintained  from 
the  analysis  of  the  abactinal  system  of  ;i  living  Salenia  here  described,  which 
shows  that  the  sub-anal  plate  is  the  homologue  of  the  first  anal  plate  of 
young  Echini,  (which  in  many  cases  remains  decidedly  larger  in  older  stages, 
—  Toreumatica,  Genocidaris,  Trigonocidaris,)  and  shows  that  the  abac- 
tinal  system  of  Salenia  is  entirely  homologous  with  the  abactinal  system  of 
the  Echinoids,  the  original  plate  only  retaining  a, greater  preponderance 
than  has  thus  far  been  noticed  in  other  genera.  The  remaining  part  of  the 
anal  system  was,  in  the  fossil  species,  undoubtedly  covered  by  small  plates, 
as  in  the  living  species ;  and  that  this  was  the  structure  of  the  anal  system 
is  shown  by  Wright,  who  has  figured  the  abactinal  system  of  Acrocidaris, 
and  removed  the  genus  to  Salenidae  on  account  of  the  presence  of  a  sub- 
anal  plate.  This  feature,  which  seemed  so  characteristic  of  a  small  group  of 
Echini,  is  one  which  alone  has  no  systematic  value,  so  that  we  must,  I  think, 
hereafter  consider  the  Salenida?  simply  as  a  sub-family  of  Cidaridae,  as 
the  description  of  the  species  dredged  in  Florida  by  Mr.  Pourtales  will 
clearly  show. 

The  general  appearance  of  Salenocidaris  is  that  of  a  young  Dorocidaris 
abyssicola.  The  primary  spines  are  enormous,  —  twice  the  diameter  of  the 
test  in  length,  of  a  brilliant  white  color,  and  of  all  shapes.  Some  of  them 
are  uniformly  tapering,  others  swelling  at  about  one  third  the  distance 
from  the  base,  others  flattened  and  curved,  but  all  finely  longitudinally 
serrated  with  sharp  spines,  irregularly  arranged  along  the  body  of  the 
spines.  The  secondary  spines,  as  well  as  the  greater  number  of  the  spines 
of  the  ambulacra,  as  far  as  the  ambitus,  are  short,  club-shaped,  sometimes 
curved  and  flattened,  longitudinally  striated  with  slight  serrations.  These 
short  spines  give  to  the  median  interambulacral  and  ambulacral  zone  the 
aspect  of  the  corresponding  zones  of  Cidaris ;  but  they  are  not,  as  in  Cidaris, 
arranged  in  a  circle  round  the  base  of  the  primary  spines.  These  small 
spines,  as  well  as  the  whole  abactinal  area,  are  covered  with  prominent 
dark  violet  pigment  cells,  standing  in  striking  contrast  to  the  white  pri- 
mary spines.  The  abactinal  system  has  the  structure  of  that  of  Salenia, 
but  the  position  of  the  anal  system  is  that  of  Hyposalenia.  As  we  know 
nothing  of  the  spines  of  either  of  these  genera,  it  is  better  for  the  present  to 
establish  a  new  genus  founded  upon  this  peculiarity  of  the  abactinal  system, 
and  the  imbricated  buccal  membrane,  which  is  covered  thickly  with  plates 
arranged  somewhat  as  they  are  in  Echinocidaris ;  the  ten  buccal  plates  are 
sparingly  covered  by  pedicellariaj.  The  primary  tubercles  of  the  interam- 
bulacral area  are  large,  arranged  in  two  vertical  rows  in  the  two  areas ; 
those  of  the  ambulacral  area  are  smaller,  and  diminish  rapidly  towards  the 
abactinal  pole  ;  the  median  interambulacral  space  is  occupied  by  two  ver- 
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tical  rows  of  small  secondary  tubercles.  The  primary  tubercles  of  both  areas 
are  imperforate,  but  distinctly  crenulated.  At  the  actinostome  the  ambu- 
lacra flare  slightly,  somewhat  as  in  Hemicidaris.  The  pores  are  small, 
placed  in  pairs  far  apart,  one  above  the  other,  so  that  there  seems  to  be,  as 
far  as  I  could  see,  but  a  single  pair  of  pores  for  each  ambulacral  plate, 
though  near  the  mouth  they  are  somewhat  closer.  As  in  Salenia,  the  in- 
dentations of  the  actinostome  are  very  slight.  The  abactinal  system  covers 
nearly  the  whole  of  the  abactinal  part  of  the  test ;  the  anal  system  is  eccen- 
tric. There  is  a  marked  difference  in  the  size  of  the  genital  plates,  the 
three  posterior  ones  being  much  larger  than  the  two  anterior  ones ;  the 
reverse  is  the  case  of  the  ocular  plates.  In  the  largest  genital  plate  there 
is  a  trace  of  the  madreporic  body,  corresponding  to  the  position  assigned  to 
it  by  Forbes,  Miiller,  and  Wright,  and  which  cuts  the  symmetrical  axis  of 
the  sub-anal  plate  at  an  angle ;  this  is  the  case  also  with  the  angle  made  by 
the  axis  of  the  madreporic  body  and  the  first  anal  plate  of  young  Echini ; 
the  position  of  the  axis  passing  through  the  anal  plate  has  no  definite 
relation  to  the  madreporic  body.  The  anal  opening  is  covered  by  small 
plates,  as  in  other  Echini.  The  whole  abactinal  system  is  studded  with 
embryonic  spines,  which  are  longest  along  the  exterior  edge  of  the  abactinal 
system,  thus  separating  it  most  distinctly  from  the  test.  The  sutures 
between  the  plates  are  deeply  cut  with  deep  pits  at  the  angles  of  junction 
of  the  genital  and  sub-anal  plate  and  of  the  ocular  and  genital  plates. 
The  three  larger  genital  plates  have  also  pits  in  the  middle  of  their  line  of 
junction  with  the  sub-anal  plate.  The  genital  openings  are  large,  placed 
in  the  middle  of  the  plates. 

Off  Double  Head  Shot  Key,  315  fathoms. 

Diadema  antillarum  Phil.,  Wieg.  Archiv,  1845. 

Syn.  Diadema  antillarum  Lutk.,  Bid.  til  Kunds.  om  Echin. 
Littoral  to  1 7  fathoms. 

Csenopedina  cubensis  A.  Ag.,  nov.  gen.  et  sp. 

This  species  is  a  living  representative  of  the  genus  Hemipedina  of 
(_,  Wright  (as  emended  by  Desor,  Wright  having  included  in  it  species  of 
other  genera  of  Pseudodiadematidae).  It  differs  from  its  fossil  representa- 
tive by  the  peculiar  arrangement  of  the  pores,  which  have  a  tendency  to 
arrange  themselves  in  lateral  arcs  of  three  pairs.  The  general  outline  of 
the  test  is  that  of  Cyphosoma.  It  has,  like  Orthopsis,  Echinopsis,  Hemi- 
pedina, perforate  tubercles  not  crenulated.  It  reminds  us  of  Pseudo- 
diadema  in  having  tubercles  nearly  of  the  same  size,  and  has,  like  Phymo- 
soma,  only  two  rows  of  tubercles  extending  from  pole  to  pole,  while  the 
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flatness  of  the  abactinal  part  of  the  test,  and  the  great  development  of  the 
abactinal  system,  remind  us  of  some  forms  of  Hcmipedina,  as,  for  instance, 
Ihinipedina  Guerangeri  Cott.  et  TRIG.  The  actinal  opening  is  large,  with 
sharp  cuts  for  the  passage  of  long,  narrow  gills.  The  spines  are  long,  mod- 
erately stout,  as  long  as  the  diameter  of  the  test,  longitudinally  striated, 
resembling  the  spines  of  some  species  of  Hcmipedina  figured  by  Wright. 
The  pores  are  arranged  in  connected  vertical  arcs,  of  three  to  four  pairs. 
There  are  two  rows  of  perforate  primary  tubercles  in  the  ambulacral  area, 
decreasing  rapidly  in  size  towards  apex,  and  placed  close  together.  They 
are  somewhat  smaller  than  those  of  the  interambulacral  area.  There  are 
one  or  two  small  imperforate  tubercles  at  the  base  of  the  larger  ones.  The 
poriferous  zone  is  broad  and  well  defined,  spreading  slightly  at  actinostome. 
The  perforate  interambulacral  tubercles  are  arranged  in  two  primary  rows, 
separated  from  the  poriferous  zone  by  a  row  of  small  imperforate  tubercles, 
with  two  or  three  similar  irregular  rows  between  the  larger  tubercles 
in  the  median  interambulacral  zone.  The  plates  of  the  abactinal  sys- 
tem are  large,  with  straight  sides,  the  genital  are  heptagonal,  carrying 
five  to  six  small  tubercles,  and  as  many  still  smaller  ones.  The  ocular 
plates  are  pentagonal,  with  a  large  ocular  pore  surrounded  by  an  arc  of 
small  tubercles.  The  plates  covering  the  large  anal  system  are  very 
numerous  and  minute.  The  anus  is  situated  in  the  very  centre.  The 
teeth  resemble  those  of  Echinocidaris.  The  buccal  membrane  is  strength- 
ened round  the  mouth,  close  to  the  teeth,  by  ten  large  plates  (perforated 
for  buccal  tentacles),  occupying  nearly  the  whole  membrane,  with  eight  to 
ten  very  much  smaller  ones  between  the  large  plates  and  test.  The  color 
of  the  large  spines  is  of  a  dull  yellowish  green,  while  the  smaller  spines, 
as  well  as  test  and  abactinal  plates,  have  a  more  yellowish  tint. 
From  138  to  270  fathoms. 

Echinocidaris  punctulata  Desml.,  fitud.  Echin. 

Syn.  Echinocidaris  punctulata  A.  Ag.,  Bull.  M.  C.  Z.,  No.  2. 
"        Davisii  A.  Ao.  "  " 

"        punctulata  Lutk.,  Bid.  til  Kunds.  om  Echin. 
"        "     Holmes,  P.  F.  Fl.  2,  fig.  5. 
Anapesus  carolinus  Holmes,  F.  F.  F.  Fl.  2,  fig.  2. 

The  specimens  collected  by  Mr.  Fourtales  seem  to  show  conclusively 
that  the  species  distinguished  as  E.  Davisii  in  the  second  number  of  this 
Bulletin  is  only  a  local  variety.  All  Echinoeidamhe  arc  difficult  to  distin- 
guish, as  there  is  great  variation  in  the  same  species,  in  the  number  and 
arrangement  of  the  tubercles;  and  the  characters  by  which  E.  Davisii  was 
separated  from  E.  punctulata  are  found  in  the  large  series  of  young  speci- 
33 
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mens  collected  by  Mr.  Pourtales  at  Cape  Fear,  North  Carolina,  to  have  no 
permanence.  Liitken  considers  the  Echinocidaris  pustulosa  Lam.  as  a 
nominal  species  ;  quite  a  number  of  specimens  of  it  were  brought  home 
by  the  Thayer  Expedition  from  Brazil.  It  may  be  that  a  larger  series 
than  we  possess  will  prove  its  identity  with  E.  punctulata,  but  from  the 
material  at  hand  I  should  consider  it  a  good  species,  closely  allied  to  E. 
aequituberculata.  I  am  inclined  to  think  that  the  various  West  Coast 
species  of  this  genus  will  be  limited  to  two,  or  at  the  utmost  three,  species  ; 
namely,  E.  stellata  and  E.  nigra,  perhaps  E.  spatuligera. 
Littoral  to  125  fathoms. 

Podoeidaris  sculpta  A.  Ag.,  nov.  gen.  et  sp. 

This  genus  has  the  general  facies  of  young  Echinocidaris,  with  a  de- 
pressed abactinal  surface  as  in  Astropyga,  the  ambulacra  rising  in  ridges 
above  the  surface.  The  large  spines  are  confined  to  the  lower  surface,  the 
primary  tubercles  scarcely  extending  beyond  the  ambitus.  These  tubercles 
alone  carry  a  large,  smooth  mamelon,  while  the  rest  of  the  test  is  covered 
with  rudimentary  spines,  arranged,  however,  in  regular,  vertical  rows,  four 
of  which  form  a  distinct,  raised  band  in  the  median  interambulacral  zone, 
flanked  by  three  more,  less  well  defined,  while  in  the  narrow  ambulacral 
'  zone  there  are  but  two  such  rows,  close  to  the  poriferous  zone,  which  is  very 
narrow,  the  pores  being  arranged  in  a  single  vertical  row.  The  rudimen- 
tary, knob-shaped  spines,  strongly  serrate,  are  not  carried  upon  a  mam- 
elon, but  rise  directly  from  the  test,  as  in  very  young  Sea-urchins,  and  are 
connected  at  their  base  by  a  ridge,  leaving  thus  a  more  or  less  quadrangular 
pit  in  the  space  between  four  tubercles.  This  ridge  is  particularly  promi- 
nent between  the  spines  of  the  median  interambulacral  rows,  while  in  the 
more  irregular  rows  the  ridges  are  less  marked,  forming  simply  depressions 
in  the  test,  running  irregularly.  The  pits  in  the  ambulacral  zone  are  very 
marked,  and  are  connected  into  an  irregular  groove  extending  along  the 
whole  ambulacral  zone,  the  ridges,  starting  from  the  base  of  the  tubercles, 
extending  only  part  way  across  the  ambulacral  area,  like  spurs  and  rounded 
knobs.  The  whole  surface  of  the  test  is  covered  with  long-stemmed,  articu- 
lated pedicellaria?,  which  have  a  distinct  mamelon  for  their  support,  sur- 
rounded by  a  sort  of  scrobicular  circle,  the  base  of  the  pedicellariiv  fanning 
a  ball-and-socket  joint  with  the  tubercle,  while  there  is  a  thin  muscular  mem- 
brane holding  them  in  place,  as  in  true  spines,  —  an  additional  proof  that 
pedicellate  are  only  modified  spines,  as  was  made  probable  by  their  iden- 
tical mode  of  development  with  spines,  observed  in  the  Star-fishes  and 
Spatangoids.  The  abactinal  system,  placed  in  a  depression  of  the  abacti- 
nal part  of  the  test,  resembles  that  of  Echinocidaris,  having  only  four  anal 
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plates,  with  large  genital  and  ocular  plates,  which,  however,  are  not  hare 
M  in  that  genus,  but  carry  small,  rudimentary,  knob-shaped  spines.  The 
genital  openings  are  near  the  anal  system.  The  buccal  membrane  carries 
ten  large  quadrangular  plates,  with  rounded  edges  placed  near  the  test,  the 
whole  space  between  them  and  the  mouth  bring  covered  by  small  plates; 
the  rest  of  the  membrane  is  bare.  The  actinal  opening  is  large,  the  cuts 
slight,  and  the  pores  are  not  arranged  in  arcs  near  the  mouth  as  in  Echino- 
cidaris.  The  spines  are  sharp,  flat  spindle-shaped,  with  a  prominent  ridge 
running  along  the  middle  of  the  upper  surface,  the  section  is  triang- 
ular, the  longest  side  being  the  under  side,  which  is  convex,  the  shorter 
upper  sides  being  concave.  The  spines  are  finely  granulated  longitudinally 
with  a  slightly  serrate  edge.  The  large  spines,  as  well  as  the  knobs  of  the 
rudimentary  spines,  are  sometimes  beautifully  colored  by  dark  violet  pig- 
ment cells,  following  the  arrangement  of  the  granulation.  The  pedicellate 
have  the  same  coloration.  The  tentacles,  to  judge  from  alcoholic  specimens, 
must  have  been  very  large,  though  not  possessed  of  a  powerful  disk  ;  the 
test,  when  prepared  to  show  the  structure,  was  of  a  delicate  cream  color, 
upon  which  the  brilliant  coloration  of  the  knob-shaped  spines  stood  out  in 
bold  relief. 

From  138  to  315  fathoms. 

Echinometra  Miehelini  Des.,  Agass.  Cat.  Rais. 

Syn.  Echinometra  Miehelini  A.  Ag.  (non.  Lutk.)  Bull.  Mus.  C.  Z.,  No.  2. 
Echinometra  lucunter  Lutk.,  Bid.  (non.  Lam.) 

"  lobata  Blain.,  Article  Oursin. 

Heliocidaris  mcxicana  Auct.  (non.  Ag.) 
Helioeidaris  Castelnaudi  Hupe  in  Casteln. 

From  an  examination  of  typical  specimens  of  Echinometra  lucunter 
Lam.  it  became  evident  that  Lamarck's  species  was  the  common  Echinome- 
tra, having  such  an  extensive  range  in  the  Pacific  and  Indian  Oceans ; 
extending  from  the  Sandwich  Islands  to  the  Red  Sea.  It  is  with  some 
doubt,  however,  that  the  above  name  has  been  adopted  for  our  common 
West  India  species,  the  varieties  of  which  have  served  as  the  type  of 
many  species  ;  the  large,  somewhat  oblong,  swollen-sided  adult,  with  short 
stout  spines,  has  been  the  Echinometra  lobata  Blaix.,  the  Hatter,  more 
circular  variety,  with  long  slender  spines,  has  even  been  referred  to  a  differ- 
ent genus  Heliocidaris  by  Hupe*.  Authors  generally  have  referred  the 
young  flat  stage  to  Helioeidaris  mexieana  Ac.  It  is  somewhat  remarkable 
that  with  the  extensive  geographical  distribution  of  this  species  (the 
whole  coast  of  Brazil,  the  Gulf  of  Mexico,  Caribbean  Sea,  "West  India 
Islands,  Bahamas,  and  Bermudas)  it  should  be  so  limited  in  bathymetri- 
cal  range. 

Littoral,  to  6  to  7  fathoms. 
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Note. — Verrill  has  insisted,  in  his  notes  on  Radiata,  on  referring  Helio- 
cidaris  mexicana  Ag.  to  Anthocidaris  Lutk.,  while  he  places  Toxocidaris 
mexicana  A.  Ag.  in  Toxopneustes ;  I  do  not  see  upon  what  grounds. 
The  specimens  in  the  Natural  History  Society  of  Boston  to  which  he  refers 
are  only  one  of  the  younger  stages  of  the  long-spined  variety  of  Echinometra 
Michelini  Des.  (A.  Ag.),  and  have  nothing  in  common  with  Heliocidaris. 
In  the  second  place,  Anthocidaris  Lutk.  is  synonymous  with  Toxocidaris  A. 
Ag.  ;  so  that  it  is  perfectly  natural  that  the  two  species  he  quotes  should 
belong  to  different  genera,  one  being  a  young  Echinometra,  the  other  a 
true  Toxocidaris  A.  Ag.,  Anthocidaris  Lutk.  I  cannot  see  the  propriety 
of  the  changes  made  by  Verrill  in  the  limitation  of  Toxopneustes,  by  sub- 
stituting Euryechinus  for  a  group  of  Echini,  which  are  perfectly  well  known 
by  all  writers  on  Echinoderms  as  Toxopneustes.  For  the  following  rea- 
sons it  seems  to  me,  even  granting  all  his  premises,  that  the  changes  he 
proposes  are  not  warranted.  The  type  of  a  genus  at  the  time  the  Monog. 
d.  Echinides  was  written  was  never  used  in  the  restricted  sense  now  com- 
mon, but  was  coextensive  with  a  group  of  species.  When  Toxopneustes 
was  first  proposed,  it  was  applied  to  a  so-called  typical  species  which 
future  investigations  showed  did  not  belong  to  the  genus.  The  author 
took  the  earliest  opportunity  possible  to  point  out  his  mistake  by  substi- 
tuting for  it  another  type,  and  giving  a  description  which  applies  not  only 
to  Toxocidaris  as  Mr.  Verrill  would  have  it,  but  also  to  all  the  species  since 
removed  as  Sphozrechinus  by  Desor.  Desor,  who  had  edited  the  Cata- 
logue Raisonne,  and  probably  knew  accurately  what  group  of  Echini 
was  defined  as  Toxopneustes,  was  the  first,  in  his  Synopsis,  to  limit 
Toxopneustes  by  removing  from  it  certain  species  as  Sphrcrechinus,  and 
restrict  Toxopneustes  to  such  forms  as  (T.  neglectus)  T.  drobachiensis 
Ag.,  but  still  including  the  species  which  I  have  since,  in  the  Bulletin  of 
the  Museum,  separated  as  Toxocidaris.  All  these  limitations,  even  were 
they  not  accepted,  have  the  priority  over  a  similar  limitation  which  Verrill 
makes  twelve  years  after  a  proper  limitation  of  the  genus  has  been  recog- 
nized, and  eighteen  years  after  a  mistake  (upon  which  Mr.  Verrill  bases 
the  whole  of  his  proposed  changes)  has  been  corrected  by  the  author  him- 
self; nothing,  moreover,  is  gained  in  accuracy  by  the  change  proposed  by 
Verrill,  T.  tuberculatus  being  probably  only  a  nominal  species,  and  one 
concerning  which  we  have,  at  any  rate,  no  authentic  information  sufficient 
to  form  the  basis  of  a  sweeping  reform.  At  the  present  rate  of  retrospec- 
tive application  of  the  laws  of  priority,  we  are  fast  drifting  into  the  most 
absurd  anachronism  by  applying  the  present  condition  of  our  knowledge 
of  any  group  to  works  written  twenty  or  thirty  years  ago  in  an  entirely 
different  spirit,  when  the  idea  of  type,  genera,  etc.  had  a  totally  distinct 
signification  from  what  it  has  at  the  present  day. 
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Echinomotra  viridis  A.  Ack,  Bull.  .M.  C.  '/..,  Rb.  2. 

Syn.  Echinometra  Miehelini  LCtk.  (rum.  A.  Ao.,necDES.)  IiMray. 
u      plana  A.  Ag.,  Boll.  .M.  C.  X.,  No.  2. 

I  As  in  Echinometra  Miehelini  Des.  there  is  a  flat  long-spincd  variety 
of  Echinometra  viridis,  distinguished  formerly  as  Echinometra  plana,  but 
which  the  full  series  now  in  the  Museum  collection  shows  decidedly  to  hold 
the  same  relation  to  E.  viridis  which  Ileliocidaris  raexicana  AuCT.  holds 
to  E.  Miehelini. 
Same  range  as  former  species,  much  less  common. 

Echinus  gracilis  A.  Ag.,  nov.  sp. 

This  species  holds  an  intermediate  position  between  E.  Flemingii  Ball 
and  E.  melo  Lam.,  to  both  of  which  it  is  allied.  Like  the  former,  it  is  sub- 
ject to  great  variations  in  the  ratio  of  the  longitudinal  and  vertical  diame- 
ter of  the  test.  The  primary  tubercles  are  larger  than  those  of  E.  melo, 
but  smaller  than  those  of  E.  Flemingii.  The  spines  in  the  proportion  they 
bear  to  test  are  similar  to  those  of  E.  melo,  as  well  as  the  general  pattern 
of  coloration,  consisting  of  bands  of  green  made  up  of  irregularly  shaped 
lozenges  running  in  vertical  rows,  diminishing  in  intensity  towards  acti- 
nostome,  the  intermediate  spaces  forming  brilliant  white  or  straw-colored 
bands.  In  one  of  these  white  bands  is  placed  the  poriferous  zone,  and 
each  primary  row  of  tubercles  is  placed  in  a  similar  band.  Thus  the  test 
is  divided  into  twenty  bands  alternately  green  and  white  ;  the  poriferous 
zones  and  two  principal  rows  of  tubercles  being  separated  by  these  dark- 
green  lozenges,  giving  the  test  a  most  graceful  pattern  of  coloration.  The 
shape  of  the  genital  plates  of  the  abactinal  system,  which  is  compact  and 
circular,  is  a  pointed  pentagon  somewhat  as  in  E.  melo,  while  in  Flem- 
ingii they  are  heptagonal.  The  anal  system  is  made  up  of  a  large  num- 
ber of  small  plates.  The  ten  large  plates  of  the  buccal  membrane  are 
quadrangular  with  rounded  corners,  carrying  stout  pedicellariae  similar  to 
those  of  E.  melo.  The  position  and  general  arrangement  of  the  tubercles 
is  similar  to  E.  melo  ;  the  large  tubercle  is  placed  in  the  centre  of  the  in- 
terambulacral  plate,  which  carries  in  addition  short  horizontal  rows  of 
two  or  three  minute  tubercles,  the  row  near  the  horizontal  suture  being 
the  most  prominent.-  In  the  ambulacral  zone  the  main  tubercle  1 
similar  position;  the  small  tubercles  are  placed  close  to  the  median  suture, 
and  form  irregular  vertical  rows.  This  speeies  attains  a  considerable 
size  ;  specimens  are  in  our  collection  measuring  2. GO  inches  in  diameter, 
and  another  2.75  inches  in  height,  exceeding  somewhat  the  transverse 
diameter. 

From  93  to  200  fathoms. 
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Echinus  Flemingii  Ball,  Forbes  Brit.  Starf. 

Among  the  Echini  dredged  by  Mr.  Pourtales  is  a  single  small  specimen 
■which  I  am  unable  to  distinguish  from  specimens  of  the  same  size  of  E. 
Flemino-ii.  It  may  be  that,  when  more  extensive  series  of  the  young  of 
E.  melo,  E.  Flemingii,  and  E.  gracilis,  described  above,  have  been  com- 
pared, that  we  shall  find  these  species  to  be  only  local  varieties,  though  I 
am  not  inclined,  from  the  material  at  my  command,  which  is  quite  ample, 
to  adopt  this  view,  but  rather  suppose  that  we  have  here,  side  by  side,  two 
allied  species,  one  of  which  has  an  extensive  range.  Grube  already  con- 
siders E.  melo  and  E.  Flemingii  as  identical ;  I  suspect  he  has  only  found 
the  two  species  side  by  side,  as  they  are  both  known  to  inhabit  the  Medi- 
terranean. 

In  195  fathoms. 

Genoeidaris  maculata  A.  Ag.,  nov.  gen.  et  sp. 

This  genus  is  established  for  a  small  Sea-urchin,  the  living  representative 
of  Opechinus,  which  Desor  separated  from  Temnopleurus.  The  spines 
resemble  in  their  structure  those  of  Temnopleurus,  but  are  short ;  the 
Sea-urchin  with  its  spines  resembling  a  Psammechinus,  and  having,  like 
it,  a  large  number  of  tubercles,  of  nearly  uniform  size,  closely  crowded 
together,  but  of  a  peculiar  chiselled  structure  (so  that  it  may  be  said  that 
this  genus  is  a  Psammechinus  among  Temnopleuridaa),  there  is  one  principal 
i  row  in  the  ambulacra!  and  interambulacral  area  larger  than  the  others.  The 
poriferous  zone  is  narrow  ;  the  pores  are  arranged  in  an  unbroken  vertical 
row  separated  by  an  arched  ridge.  The  mamelon  of  the  primary  tuber- 
cles is  smooth,  imperforate.  Near  the  base  of  the  tubercle  the  test  is  orna- 
mented by  cuts  specially  marked  near  the  suture  of  the  plates,  and  the 
small  tubercles  are  frequently  connected  by  a  ridge  with  the  main  tuber- 
cles, the  ridge  forming  spokes  radiating  from  a  hub,  similar  to  the  structure 
of  Glyphocyphus  radiatus,  and  some  species  of  Echinocyphus.  The  genera 
Opechinus,  Temnotrema,  Trigonocidaris,  and  Genoeidaris  form  a  transition 
between  Psammechinus  and  Temnopleurus.  The  actinal  membrane  is  bare, 
with  the  exception  of  the  ten  small  circular  buccal  plates.  The  actinal 
opening  is  not  large,  with  slight  indentations  ;  the  test  is  irregularly  covered 
with  pedicellarirc,  having  a  blunt  head  surmounting  a  long,  slender  stem, 
articulating  upon  a  shorter,  stout  rod.  The  abactinal  system  is  peculiar,  as 
we  find,  in  the  largest  specimens  even,  which  appear  fully  developed,  but 
a  single  circular  plate,  slightly  conical,  occupying  nearly  the  whole  anal 
system,  with  the  exception  of  a  small  crescent-shaped  slit,  covered  by  four 
very  small  plates.  The  genital  plates  are  large  pentagonal,  with  a  deep 
groove,  in  which  is  situated  the  genital  opening,  having  on  the  anal  edge  a 
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cluster  of  three  or  four  small  tubercles  ;  the  ocular  plates  are  also  pentago- 
nal, elongated  Horizontally.  The  color  of  the  test  u  greenish  (in  alcohol), 
mottled  with  dark  violet  patches;  the  spines  are  of  the  same  greenish 
tinge,  banded  irregularly  with  reddish,  transverse  bands.  In  other  speci- 
mens we  have  the  same  pattern  of  coloration,  in  different  shades  of  green, 
with  white  spots  irregularly  scattered  over  the  surface. 
From  30  to  160  fathoms. 

Trigonocidaris  albida  A.  Ac,  nov.  gen.  et  sp. 

This  genus  is  allied  to  Genocidaris.  The  principal  tubercles  have  the 
same  structure ;  but,  in  addition,  the  whole  test  is  covered  by  a  reticulation 
of  ridges,  similar  to  those  of  Podocidaris,  extending  from  the  base  of  the 
different  tubercles,  both  primary  and  secondary,  and  uniting  them  all  in  a 
complicated,  raised  system  of  network,  with  irregularly  shaped  cells,  the 
ridges  leaving  more  or  less  deep  pits,  giving  the  test  the  appearance  of 
having  been  gouged  out  in  spots.  The  spines  are  long,  slender,  somewhat 
transparent,  longitudinally  striated,  with  slight,  transverse  striation.  The 
abactinal  system  resembles  that  of  Camopedina,  but  the  anal  system  is  cov- 
ered by  only  four  triangular  plates,  one  of  which  is  much  larger  than  the 
others.  From  the  fact  that  in  the  youngest  specimens  examined  we  find 
them  already,  I  am  tempted  to  suppose  they  never  increase  in  number, 
and  remain  as  they  are,  as  in  Echinocidaris.  The  actinal  membrane  is,  as 
in  Lytechinus,  entirely  covered  by  a  number  of  rather  large  plates  irregu- 
larly arranged,  the  ten  buccal  plates  being  but  slightly  larger  than  the 
others.  The  actinal  opening  is  of  moderate  size,  slightly  indented;  the 
auricles  are  exceedingly  slender,  and  disconnected  at  the  extremity. 
There  are  but  two  principal  row^  of  primary  tubercles,  both  in  the  ambu- 
lacral  and  interambulacral  zone,  with  from  five  to  six  minute  tubercles 
seated  upon  the  connecting  ridges  in  the  latter  zone,  and  two  to  three  upon 
each  plate  in  the  former.  The  poriferous  zone  is  narrow  ;  the  pores  are 
placed  obliquely  in  an  unbroken  vertical  zone,  three  to  each  ambnlacral 
plate,  and  separated  by  ridges  running  from  the  ambulacral  tubercles  to  the 
interambulacral  zone,  similar  to  those  joining  the  tubercles.  The  test,  as 
well  as  the  spines,  are  almost  white,  the  latter  having  only  a  slight  tinge  of 
yellow  when  largest.  The  whole  test  is  covered  with  pedicellaria,  having  a 
sharp-pointed  head  articulated  upon  a  long,  slender  thread,  seeming  scarcely 
capable  of  supporting  the  head. 

From  40  to  270  fathoms. 
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Lytechinus  variegatus  A.  Ag.,  Bull.  M.  C.  Z.,  No.  2. 

Syn.  Lytechinus  carolinus  Ac,  Bull.  M.  C.  Z.,  No.  2. 
"      atlanticusA.  Ag.     " 
Echinus  variegatus  Rav.,  Cat.  Echin.  S.  C. ;  P.P.  Foss.  PI.  2, fig.  1. 

u     u    variegatus  Lam.,  An.  s.  V. 
Psilechinus  variegatus  Lutk:.,  Bidrag. 
Psarnmechinus  exoletus  McCr.,  PI.  Foss.  S.  C,  PI.  2,  fig.  6. 

Soon  after  the  publication  of  the  second  number  of  the  Museum  Bulletin, 
Dr.  Liitken  called  my  attention  to  the  identity  of  L.  carolinus  and  L.  atlan- 
ticus  with  E.  variegatus.  The  extensive  series  of  this  species  collected  by 
Professor  Agassiz  in  Brazil,  the  West  India  Islands,  and  dredged  by  Mr. 
Pourtales,  have  satisfied  me  of  the  correctness  of  his  view,  the  variations 
due  to  age  or  locality  being  astonishing.  It  has,  like  the  common  Echino- 
metra,  a  great  geographical  range  identical  with  it,  but  at  the  same  time 
has  a  somewhat  more  extensive  bathymetrical  distribution. 

Littoral,  to  34  fathoms. 

Tripneustes  ventricosus  Ag.,  Agas.  Cat.  Pais. 

Young  specimens  of  Tripneustes  show  the  correctness  of  the  analysis  of 
tlie  arrangement  of  the  pores  made  by  Dr.  Liitken.  Each  ambulacral 
plate  has  only  three  pairs.  The  original  Heliechinus  Gouldii  Giu.,  Proc. 
Bost.  Soc.  N.  H.  1850,  is  nothing  but  a  young  Tripneustes. 

Littoral,  to  10  fathoms. 

Clypeaster  rosaceus  Lam.,  An.  s.  Vert. 

It  is  quite  remarkable  that  of  a  species  so  common  as  this  no  young  small 
enough  to  show  any  very  striking  diiTorence  from  the  adult  should  have 
been  collected,  while  of  nearly  all  the  more  common  species  complete  series 
of  all  sizes  were  obtained. 

Littoral,  to  5  fathoms. 

Stolonoelypus  prostratus  Ac,  Bull.  M.  C.  Z.,  No.  2. 
Syn.  Clypeaster  prostratus  Lutk.,  Bidrag. 

This  genus  is  distinguished  from  the  true  Clypeaster  by  the  character  of 
the  internal  pillars  connecting  the  actinal  ami  abactinal  part  of  the  test, 
which  is  totally  different,  in  all  the  tlat  Clypeastroids  allied  to  Clypeaster 
placunariiu  Lam.,  from  that  of  Clypeaster  rosaceus  Lam.,  being  slender, 
often  needle-shaped  points,  instead  of  heavy,  solid  columns,  as  in  true  Clypeas- 
ter. Ilhaphidoclypus  cannot  be  maintained  as  an  independent  genus  ;  it  is 
only  the  young  type  of  Stolonoelypus  which  presents  some  striking  peculiari- 
ties, and  the  species  upon  which  the  genus  was  based  will  probably  turn  out  to 
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be  young  specimens  of  a  species  of  true  Stolonoclypus,  to  judge  by  ana' 
with  the  young  of  this  Florida  species,  which  undergo  very  great  changes 
during  their  growth,  resembling  to  such  an  extent  Echinocyamus  pusillus 
Leske  of  Europe,  that  for  some  time  I  considered  the  young  as  identical 
with  that  species. 

Littoral  to  32o  fathoms. 

Stolonoclypus  Ravenelii  A.  Ac,  nov.  sp. 

The  presence  of  a  true  Laganum  in  the  West  Indies  has  been  often  men- 
tioned by  various  writers  on  Echinoderms,  but  it  has  invariably  been  pre- 
sumed to  be  founded  upon  mistaken  localities  (Rumphia  Lesueuri)  or  a 
confusion  with  young  specimens  of  Stolonoclypus  prostratus.  Mr.  Pourtales 
has  dredged,  from  a  depth  of  thirty-four  fathoms,  a  small  Clypeastroid  of  about 
two  inches  in  length,  which  has  the  facies  of  a  Laganum  to  such  an  extent 
that  it  would  pass  for  one  without  an  examination  of  the  internal  structure. 
The  outline  is  pentagonal,  with  rounded  corners  ;  the  pentagon  is  equilat- 
eral, and  more  regular  than  in  any  species  of  Laganum,  the  central  part 
of  the  test  rising  abruptly  from  the  extremity  of  the  ambulacral  rosette. 
The  test  has  a  thick,  rounded  edge,  and  it  may  be  that  specimens  of  this 
species  have  been  collected  by  those  who  have  referred  to  the  presence  of 
a  Laganum  in  the  West  India  Islands.  Hupe  speaks  of  Laganum  latissimum 
as  found  on  the  coast  of  Brazil ;  it  certainly  cannot  be  the  Clypcaster 
latissimus  Lam.,  which  Agassiz  distinctly  says  is  allied  to  C.  scutiformis, 
although  by  mistake  it  was  subsequently  referred  to  Laganum  in  the 
Catalogue  Raisonne,  and  which  is  found  in  the  East  Indies.  The  specimen 
collected  by  Mr.  Pourtales  is  evidently  the  young  of  a  large  Stolonoclypus 
collected  by  Mr.  Ravenel  off  Charleston  Harbor,  which,  from  want  of 
additional  material,  remained  undescribed  in  the  Museum  collection.  It 
does  not  differ  in  outline  (although  measuring  five  and  a  half  inched  in 
length)  from  the  smaller  specimen  ;  has  the  same  thick,  rounded  edge,  with 
abruptly  rising  test  near  the  extremity  of  the  ambulacral  rosette.  The 
rosette  is  not  raised  as  in  other  species  of  Stolonoclypus,  but  is  flush  with 
the  rest  of  the  test ;  the  whole  lower  part  of  the  test  is  flat,  as  in  Laganum. 
In  the  smaller  specimen  the  rosette  is  harp-shaped,  well  opened  at  the 
extremity,  as  in  Echinarachnius,  while  in  the  adult  this  is  the  ease  only  in 
the  anterior  ambulacrum  ;  the  others  are  brought  close  together  at  the  ex- 
tremity. The  ambulacral  rosette  extends  to  within  one  third  the  distance 
of  the  apex  from  the  edge.  The  poriferous  zone  is  much  broader  than  in 
S.  prostratus.  The  furrows  are  more  numerous  and  more  closely  crowded 
together  than  in  any  other  species  of  Stolonoclypus.  In  the  younger  speci- 
men the  lower  surface  is  covered  with  spines  only  upon  the  interambulacral 
34 
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area.  This  is  narrow,  leaving  the  broad,  bare  bands  of  the  ambulacral 
areas  colored  light  yellow,  giving  this  species  a  striding  appearance.  The 
tubercles  of  the  upper  part  of  the  test  are  quite  small,  closely  crowded 
together ;  they  increase  in  size  in  the  interambulacral  spaces  of  the  lower 
surface.  The  color  of  the  spines  is  greenish  yellow  in  the  smaller,  and  in 
the  larger  specimen  the  color  was  duller. 
Off  Charleston  bar  ;  Florida  in  34  fathoms. 

Mellita  testudinata  Klein,  Nat.  Disp.  Echin. 

Syn.  Mellita  pentapora  Lutk.,  Bid. 

Mellita  quinquefora  Ag.,  Agass.  Cat.  Rais. 
"     ampla  Holmes,  Rav.  Cat'. 

The  large  series  collected  by  the  Thayer  Expedition  along  the  whole 
coast  of  Brazil  show  that  this  species  has  a  wide  geographical  range,  and  is 
liable  to  great  variations,  indicating  that  the  characters  which  are  described 
as  separating  M.  quinquefora  and  M.  testudinata  have  no  permanent 
value. 

Littoral,  to  7  fathoms. 

Mellita  hexapora  Ag.,  Agass.  Cat.  Rais. 

Syn.  Mellita  hexapora  Lutken,  Bid. 

"        caroliniana  Rav.,  Cat. ;  PI.  Foss.  S.  C,  PI.  1,  fig.  4. 

Littoral,  to  270  fathoms. 

Eneope  Michelini  Ag.,  Agass.  Cat.  Rais. 

Syn.  Eneope  Michelini  Ag.,  Bull.  M.  C.  Z.,  No.  2. 

"        aberrans  Martens,  Wieg.  Archiv.  XXXIII.  I.  p.  112. 

The  extensive  suite  of  Encopidrc  brought  home  by  the  Thayer  Expedition 
from  different  points  of  Brazil,  and  more  particularly  the  series  of  all  sizes 
of  Eneope  emarginata  which  the  Museum  owes  to  the  kindness  of  Dr.  Fritz- 
Miiller,  of  Desterro,  has  satisfied  me  that  Lutken  is  correct  in  uniting  under 
one  name,  that  of  E.  emarginata,  most  of  the  nominal  species  he  mentions 
(E.  Valenciennesii,  subclausa,  oblonga,  E.  quinqueloba  E8H.  and  Grube),  to 
which  we  would  add  the  name  given  by  Beval,  E.  Gricsbachii.  E.  tetra- 
pora  Gmel.  must  remain  doubtful,  as  the  original  cannot  be  found  in  any 
Museum.  Yet  I  cannot  agree  with  him  in  referring  to  the  fami-  species 
Eneope  Michelini  Ag.,  in  which  the  position  of  the  apex  is  totally  differ- 
ent from  that  of  any  of  the  other  species  referred  to  E.  emarginatn. 
readily  seen  by  the  excellent  profile  given  in  Agassiz  Mon.  d.  Scut.,  PI. 
G%  fig.  10.  Nor  can  I  a^ree  with  him  in  referring  to  Encone  emarginata 
E.  grandis  Ag.,  a  species  found  in  the  Gulf  of  California,  and  Eneope 
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Agassizii  Micii.,  identical  with  it.  There  il  a  second  species  also  found  on 
the  West  Coast,  which  Verrill  has  described  as  E.  occidentals,  and  which 
is  identical  with  Encope  tetrapora  Aa.  n<m  GrMKL.  From  a  careful  com- 
parison of  specimens  of  E.  cyclopora,  micropora,  and  perspectiva,  there  is 
no  doubt  that  these  are  only  nominal  species,  all  identical  with  Verrill's 
E.  occidentals  ;  and  as  the  name  micropora  seems  to  be  the  most  appro- 
priate, it  would  be  the  best  name  to  retain. 
Littoral  to  11  fathoms. 


Encope  emarginata  Ag.,  Agass.  Cat  Rais. 

Syn.  Encope  Valcnciennesii  Ag.,  Agass.  Cat.  Rais. 
"       subclausa  "  "       " 

oblonga  " 

"       quinqueloba  u  "       " 

"       Griesbachii  Beval.,  Acad,  de  Brux. 
"       emarginata  Lutk.,  p.  p.  Bidrag. 
Moulinsia  cassidulina  Ag.,  Agass.  Cat.  Rais.  (young  !  ) 
"  "  Lutk.,  Bidrag. 

Dr.  Liitken,  in  his  discussion  of  Encope  emarginata,  has  given  figures 
of  young  Encope  after  the  appearance  of  the  posterior  interambulacral 
lunule.  Younger  specimens  in  our  collection,  before  the  appearance  of 
this  posterior  lunule,  show  that  Moulinsia  is  only  a  young  Encope  emargi- 
nata. As  in  my  account  of  young  Echini  I  have  given  a  full  description  of 
the  changes  Encope  undergoes  during  its  growth,  I  will  only  recall  them 
here  to  justify  the  synonymy  adopted. 

Littoral  to  7  fathoms. 

Echinoneus  semilunaris  Lam.,  An.  a.  v. 

Syn.  Echinoncus  semilunaris  Lutk.,  Bid. 

"  clegans  A.  Ag.,  Lull.  M.  C.  Z.,  No.  2. 

Liitken,  like  myself,  has  only  ty  en  able  to  recognize  one  species  in  the 
Wc»  India  Islands.  As  is  well  Lnown,  the  difficulty  of  distinguishing  the 
species  in  this  genus  is  very  great ;  the  more  so,  as  thus  far  only  tests  with- 
out spines  have  been  used  in  the  determination  of  species.  Mr.  Pourtales 
has  collected  one  specimen  at  Carysfort  Reef  with  its  spines  and  tentacles, 
which  gives  us  the  first  opportunity  of  making  a  direct  comparison  with 
specimens  from  the  Sandwich  Islands  (the  true  K.  eyelostomus)  still  retain- 
ing the  anal  and  buccal  membranes.  As  far  as  I  am  able  to  discriminate 
between  the  test  of  these  two  species,  the  Pacific  species  is  remarkable  for 
the  narrowness  of  its  poriferous  zone,  the  pores  being  placed  in  close  eon- 
tact,  separated  by  a  ridge  carrying  small  tubercles,  while  in  the  specimens 


268  BULLETIN  OF   THE 

of  E.  semilunaris  the  poriferous  zone  is  much  broader.  It  has  also  (taking 
the  same  point  of  the  test  in  specimens  of  the  same  size)  larger  tubercles, 
and  a  greater  number  of  large,  glassy  tubercles,  while  the  miliaries  are  closely 
crowded  together.  In  E.  cyclostomus,  on  the  contrary,  the  primary  tuber- 
cles, as  well  as  the  glassy  tubercles,  are,  proportionally,  much  smaller  and 
farther  apart,  the  miliaries  being  more  numerous.  From  the  examination 
of  the  alcoholic  specimen  from  Florida,  I  could  not  come  to  any  satis- 
factory conclusion  concerning  the  function  of  the  glassy  tubercles  ;  they  are 
not  primary  tubercles  in  the  course  of  growth,  as  they  are  fully  as  large, 
and  the  primary  tubercles,  when  young,  always  appear  at  first  as  opaque 
tubercles.  They  carry  no  special  spines.  On  living  specimens  their  func- 
tion will  probably  be  ascertained.  Similar  glassy  tubercles  often  appear 
on  the  edge  of  very  young  Clypeastroids  (Stolonoclypus  prostratus),  which 
disappear  in  older  stages.  Desor  has  given  figures  of  the  spines ;  tut  in 
addition  to  these,  the  test  is  thickly  covered  with  stout  pedicellaria?  carried 
upon  moderate  peduncles.  The  tentacles  do  not  differ  (as  far  as  could  be 
judged  from  this  alcoholic  specimen,  where  they  still  were  tolerably  ex- 
panded) from  the  tentacles  of  our  ordinary  Echini,  having  prominent 
suckers.  The  tentacles  retain  the  same  structure  from  the  mouth  to  the 
apical  system.  On  the  lower  surface,  especially  round  the  mouth  and  anal 
system,  the  spines  are  longer  and  more  slender  than  on  the  remaining  por- 
tions of  test.  The  anal  system  will,  I  think,  furnish  good  characters  for  the 
determination  of  species,  if  we  can  judge  from  the  striking  differences  the 
arrangement  of  the  plates  of  the  anal  system  presents  in  the  two  thus  far 
examined.  In  the  Pacific  species  the  anal  opening  is  more  pear-shaped ; 
the  anus  is  placed  near  the  blunt  end,  surrounded  by  a  number  of  small 
plates  arranged  concentrically  round  it,  and  extending  as  a  narrow  band  of 
small,  slender,  elongated  plates  between  the  single  rows  of  large  plates. 
extending  on  each  side  along  the  other  extremity  of  the  anal  system.  This 
row  of  large  plates  consists  of  five  large  plates,  diminishing  in  size  from  the 
centre  of  the  row  towards  either  extremity,  and  carry  a  few  large  tubercles 
bearing  spines.  In  the  West  India  species,  on  the  contrary,  the  anal  sys- 
tem is  more  elliptical,  the  anus  being  placed  almost  in  the  centre,  sur- 
rounded by  a  smaller  number  of  small  plates  radiating  from  it  irregularly. 
The  single  rows  are  made  up  of  four  plates,  leaving  a  triangular  space 
covered  by  small  plates  between  them  and  the  anus.  The  rest  of  the  anal 
system  is  covered  by  much  larger  polygonal  plates  than  in  the  Pacific 
species.  The  buccal  membrane  is  covered  by  small  quadrangular  plates, 
arranged  in  rows  radiating  from  the  mouth,  diminishing  in  size  towards  the 
opening  of  the  mouth  placed  in  the  centre  of  the  membrane.  The  absence 
of  teeth  is  fully  confirmed  by  an  examination  of  this  specimen.  The  close 
structural  resemblance  between  the  young  of  Echinolampadae  and  Echino- 
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neus  shows  that  Echinoneus  has  no  affinity  whatever  with  the  GaleritidaB, 

with  which  the  genus  has  always  been  associated,  but  that  it  is  a  true  em- 
bryonic Cassidulus  allied  to  EchinolampadsB  and  Caratomns,  already  sug- 
gested by  Desor  to  be  a  true  Cassidulus,  and  not  a  Oalerites.  This  affin- 
ity the  examination  of  young  Echinolampadae  proves  undoubtedly.  The 
removal  of  Echinoneus,  Caratomus,  and  all  the  allied  edentate  forms  of 
Galerites  now  reduces  the  family  to  one  of  great  homogeneity,  and  suggests 
again  the  question  of  their  affinity  to  true,  regular  Echinoids  in  a  more  for- 
cible manner  than  before.  We  must,  however,  wait  till  we  find  a  living 
representative  of  Galerite3,  to  have  the  question  fully  decided.  I  am 
inclined,  in  the  mean  while,  to  associate  the  Galeritida3  having  teeth  with  the 
true  Echinoids,  and  consider  them  as  forming  among  Echinoids  a  prophetic 
type  of  the  Clypeastroids,  with  which  they  have  many  points  of  resem- 
blance. 
Littoral. 

Echinolampas  caratomoides  A.  Ac,  nov.  sp. 

Fragments  of  an  Echinolampas  were  dredged  in  the  first  expedition,  in- 
dicating the  presence  of  a  species  which  must  attain  a  length  of  at  least  two 
inches.  In  the  second  expedition  an  entire  specimen,  measuring  a  little 
over  an  inch;  was  dredged  from  a  depth  of  thirty?five  fathoms.  It  resembles 
in  outline  E.  Richardii  Desml.  found  in  Senegal,  but  differs  from  it  by  the 
peculiar  structure  of  the  ambulacral  rosette,  which  is  not  strictly  petaloid 
(the  large  fragments  have  the  same  structure),  the  two  lines  of  pores  of  each 
ambulacrum  having  a  different  development.  In  the  posterior  pair,  the 
anterior  zone  is  fully  developed,  forming  one  side  of  the  petal,  while  the 
other  zone  is  not  quite  half  as  long.  It  is  the  same  with  the  anterior  pair 
of  ambulacra,  but  the  anterior  zone  is  the  shorter.  In  the  odd  ambula- 
crum the  left  poriferous  zone  is  the  shortest.  In  the  continuation  of  the 
ambulacra  from  the  rosette  to  the  mouth  it  is  always  the  exterior  pore 
which  is  continued  from  each  zone,  and  not  pairs  of  pores,  as  is  uniformly 
reprcsented  in  all  drawings  of  fossil  Echinolampada;.  The  floscelle  round 
the  mouth  is  most  distinct,  but  in  this  specimen  the  bourrelets  were  not  yet 
developed,  formed  as  yet  only  by  simple  accumulations  of  small  tubercles 
closely  crowded  together.  In  still  younger  specimens  the  resemblance  of  the 
opening  of  the  actinal  system  to  that  of  Clypeastroids  is  much  greater,  show- 
ing plainly  that  the  distinction  of  a  suborder,  founded  upon  the  presence 
of  the  bourrelets  and  phyllodes,  as  separating  the  Echinolampada  from  the 
Spatangoids  cannot  be  maintained,  and  is  simply  an  embryonic  feature 
which  may  be  more  or  less  developed.  The  peculiar  bare  space  of  the  ac- 
tinal part  of  the  test,  so  characteristic  of  Pygorhvnchus,  and  upon  which 
Desor  lays  so  much  stress,  is  well  developed,  though  in  older  specimens  of 
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Echinolampadae  it  can  be  traced  only  as  a  faint,  indistinct  narrow  band. 
The  young  of  this  Eebinolampas  resemble  Caratomus  to  such  an  extent 
(see  the  description  of  the  young  stages)  that  the  larger  specimens  were 
considered  as  living  representatives  of  Caratomus.  The  series  collected  by 
Mr.  Pourtales  in  his  second  expedition  shows  conclusively  that  Echinolam- 
pas passes  at  first  through  a  stage  strikingly  similar  to  Echinoneus  and 
subsequently  most  closely  allied  to  Caratomus. 

Note.  —  Desmoulins  has  called  attention  to  the  fact  that  the  Senegal 
species  should  be  named  E.  Laurillardi  Desml.,  the  name  Richardii  hav- 
ing been  applied  by  him  to  a  fossil  species  from  the  tertiaries  of  Bordeaux, 
from  which  it  is  different. 

From  35  to  160  fathoms. 

Rhyncholampas  caribbsearum  A.  Ag.,  now  gen. 

Syn.  Cassidulus  caribbasarum  Lam.,  An.  s.  Vert. 
Cassidulus  caribbsearum  Lutk.,  Bid. 
Nucleolites  Richardii  Duch.,  Antill.  (non  Desml.) 

Lamarck's  genus  Cassidulus,  as  established  in  1801,  contains  in  it  two  dis- 
tinct types:  Cassidulus  lapis  cancri  and  the  species  from  the  West  Indies; 
Cassidulus  Marmimi  has  very  justly  been  separated  as  a  distinct  genus, 
Rhynchopygus  by  Desor,  but  this  still  leaves  Cassidulus  of  Lamarck  com- 
posed of  two  types,  for  either  of  which  the  name  Cassidulus  might  properly 
be  retained,  but  as  Cassidulus  is  preoccupied  among  Mollusca,  I  would  pro- 
pose to  retain  temporarily  Cassidulus  for  the  fossil  species  allied  to  C.  lapis 
cancri,  and  leave  to  some  palaeontologist  the  task  of  properly  limiting  that 
genus,  and  separate  from  Cassidulus  under  the  name  of  Rhyncholampas  a 
genus  including  Cassidulus  caribbrcarum  and  its  West  Coast  representative, 
which  was  originally  named  Pygorhynchus  pacifieus  in  the  Museum  Bull. 
No.  2.  This  view  is  the  one  Liitken  adopted  at  first,  but  afterwards  he  has 
referred  these  two  species  to  Rhynchopygus,  a  change  which  does  not  seem 
judicious,  and  which  his  own  excellent  analysis  and  comparison  of  Cassidu- 
lus and  Rhynchopygus  does  not  justify.  Mr.  Pourtales  brought  home 
fragments  of  this  species,  showing  that  it  must  equal  in  size  its  pacific  rep- 
resentative. As  it  has  been  figured  frequently,  and  described  so  well  by 
Liitken,  T  will  only  call  attention  to  a  few  points  of  difference  between  the 
East  and  West  Coast  species.  The  bare  actinal  band  of  the  West  India 
species  is  deeply  pitted  with  longitudinal  round  and  elliptical  pores,  the 
edges  surmounted  by  minute  tubercles,  carrying  extremely  delicate  spines, 
resembling  in  every  respect  the  structure  of  the  microscopic  spines  of  the 
fascioles  of  the  true  Spatangoids.  The  spines  in  faseioles  cannot  be  called 
pedicellarise,  although  it  is  the  universal  practice  :  they  arc  true  spines,  hav- 
ing all  the  structure  of  embryonic  spines,  — in  fact,  true  pedunculated  pedi- 
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ccllar!u3  among  Spatangoidfl  are  not  found    in  fascioles  at  all ;    they  are 

found  round  the  mouth  principally,  and  also  on  the  surface  of  the  tost. 
The  plates  of  the  anal  system,  arranged  in  three  rows,  are  broader  and 
longer  than  in  the  Pacific  species,  where  they  are  arranged  in  two  rows 
only,  the  outer  row  being  the  largest.  In  the  pacific  species  the  pits  of  the 
smooth  band  are  reduced  to  a  few  indistinct  impressions,  the  whole  band 
being  thickly  covered  by  minute  silk-like  spines.  The  floscelle  is  most  dis- 
tinct also,  Avhile,  owing  to  the  sculpture  of  the  bare  band  round  the  mouth 
in  the  West  India  species,  its  outline  cannot  be  traced. 
Fragments  in  106  fathoms. 

Neolampas  rostellatus  A.  Ac,  nov.  gen.  et  sp. 

Outline  from  above  resembling  Echinolampas  more  elongated,  three 
large  genital  openings ;  the  left  anterior  one  atrophied,  placed  closely  to- 
gether, madreporic  body  restricted  to  a  narrow  ridge  separating  them. 
Seen  in  profile,  the  test  rises  gradually  from  the  anterior  extremity  to- 
wards the  apical  system,  attaining  its  greatest  height  between  it  and  the 
posterior  extremity  ;  this  is  sharply  truncated  anteriorly,  as  in  some  species 
of  Catopygus.  The  lower  extremity  is  concave,  undulating;  the  anal  sys- 
tem is  large,  elliptical,  occupying  the  whole  of  the  posterior  truncated  end, 
somewhat  as  in  Botriopygus,  the  test  being  turned  in  like  the  linger  ef  a 
glove,  while  the  anus  opens  at  the  end  of  a  long  slender  tube,  extending 
well  beyond  the  outline  of  the  test,  starting  from  the  upper  part  of  the  anal 
membrane,  which  is  covered  by  small  plates,  gradually  diminishing  in  size 
and  eventually  firmly  soldered  together  to  form  the  base  of  the  anal  tube. 
Test  thin,  mouth  placed  near  anterior  extremity,  having  a  well-developed 
floscelle  and  prominent  bourrelets.  The  test  is  covered  by  minute  tubercles 
of  different  sizes,  not  separated  into  primaries  and  miliaries,  as  in  Echinolam- 
pas. The  tubercles  are  not  sunk,  but  stand  out  prominently  from  the  test. 
The  spines  are  straight,  very  fine,  resembling  those  of  the  Scutellid;e. 
There  is  no  ambulacral  rosette  so  prominent  in  all  Echinotampad».  From 
an  external  examination  alone  it  would  be  difficult  to  trace  the  course  of 
the  ambulacra,  but  from  the  interior  we  easily  see  one  pore  for  each  am- 
bulacral plate  extending  from  the  floscelle  to  the  apical  system,  and  appear- 
ing as  most  minute  pores  when  seen  from  outside.  In  fact,  the  structure  of 
all  the  ambulacra  is  here  identical  with  the  structure  of  the  ambulacra  be- 
tween the  rosette  and  the  mouth  in  other  Echinolampade.  The  color  of 
this  Sea-urchin  is  a  yellowish  green,  and  I  am  convinced  it  is  not  the  VOUpg 
of  any  other  Echinolamp,  in  spite  of  its  size  (A  of  an  in.),  owing  to  the  great 
development  of  the  bourrelets,  which  in  other  Echinolampacta  appear  only 
after  the  specific  characters  are  fully  formed  and  the  main  features  of  (he 
adult  attained. 

From  100  to  125  fathoms. 
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IPourtalesia  miranda  A.  Ac,  nov.  gen.  et  sp. 

A  single  specimen  of  this  interesting  genus  was  dredged  at  a  depth  of 
349  fathoms.  It  is  a  living  representative  of  Infulaster  of  the  cretaceous 
period,  holding  the  same  relation  to  it  which  Khynchopygus,  with  its  projec- 
tion covering  the  anus,  holds  to  Echinolampas,  if  the  posterior  part  of  the 
test  of  the  former  were  drawn  out  into  a  long  spout.  The  outline  of  this 
genus,  and  of  Infulaster,  is  very  peculiar,  and  at  first  sight  no  one  would 
take  for  a  Sea-urchin  the  elongated,  bottle-shaped  body  with  its  thin  and 
transparent  test.  It  is  more  like  a  Holothurian  ;  the  anus  is  nearly  at  one 
extremity,  while  the  mouth  is  placed  at  the  other.  The  short,  vertical 
diameter,  as  compared  to  its  length  ;  the  absence  of  any  feature  which 
would  indicate  the  presence  of  a  petaloid  ambulacral  rosette  ;  the  long, 
slender,  curved  spines,  far  apart,  supported  upon  peculiar  tubercles,  mark 
this  genus  as  one  of  the  most  interesting  which  have  been  brought  to  light 
by  Mr.  Pourtales.  It  forms  a  valuable  link  in  our  appreciation  of  the  affin- 
ities of  Spatangoids  proper  with  Spatangoids  in  which  the  mouth  is  not 
labiate.  Seen  from  above,  the  outline  is  bottle-shaped,  the  neck  being  the 
posterior  extremity.  At  the  base  of  the  neck  the  test  carries  a  deep  pit, 
surmounted  at  its  anterior  extremity  by  a  rostrum  projecting  from  the 
test,  and  under  this,  at  the  bottom  of  the  pit,  is  placed  the  anus.  Seen  in 
profile,  the  anterior  extremity  is  almost  vertically  cut  off',  the  test  arching 
regularly  from  the  apical  system  to  the  rostrum,  where  it  is  abruptly  cut  off, 
forming  a  regular  curve  to  the  posterior  extremity,  which  extends  beyond 
the  anal  system  like  a  snout  thickened  at  the  end,  surmounted  at  its 
extremity  by  an  accumulation  of  minute  deep  violet-colored  tubercles, 
which  carry  no  spines.  The  lower  surface  is  convex,  regularly  arched  from 
the  posterior  to  the  anterior  extremity.  The  posterior  pair  of  ambulacra 
extend  on  both  sides  of  an  elongated  plastron  to  the  base  of  the  snout-like 
prolongation,  where  they  curve  sharply  upwards,  and  follow  close  to  the 
abactinal  part  of  the  test,  along  a  marked  wedge-shaped  ridge,  extending 
from  the  apical  system  into  the  rostrum,  protecting  the  anus,  to  the  apical 
system,  situated  almost  at  the  summit  of  the  nearly  vertical  anterior  ex- 
tremity. The  pair  of  anterior  ambulacra  take  a  similar  course,  but  curve 
more  regularly,  and  do  not  extend  beyond  the  median  line  towards  the 
posterior  end.  The  odd  ambulacrum  is  made  up  of  two  lines  of  pores  far 
apart,  situated  in  the  deep  anterior  groove.  The  abactinal  system  consist- 
ing of  four  large  genital  openings,  p\aced  close  together,  with  the  mad- 
repojic  body  tolerably  well  defined  in  the  centre,  is  situated  at  the  origin 
of  the  anterior  groove,  this  is  flanked  by  prominent  ridges  extending 
from  the  apical  system,  gradually  disappearing  towards  the  mouth,  placed 
at  the  other  extremity  of  the  anterior  groove,  which  increases  in  depth  on 
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the  lower  surface,  resembling,  in  fact,  the  anal  groove  of  Echinobrissus,  and 
allied  genera  with  inverted  position.  The  aetinal  system  is  elliptical  in  the 
trend  of  the  groove,  very  large,  with  sharply  defined  edges  covered  by  very 
minute  plates.  There  are  no  indications  of  a  fljscelle.  The  odd  ambulacrum 
carries  large,  thick  tentacles,  with  a  slightly  lobed  disk,  while  the  tentacles 
of  the  other  ambulacra  are  peculiar.  They  are  placed,  one  for  each  plate,  far 
apart,  branching  at  the  extremity,  strengthened  by  a  rod  separating  in  the 
three  branches,  each  terminating  by  a  well-marked  disk.  There  is  no  peta- 
loid  portion  in  the  ambulacra ;  they  are  all  simple  pores  from  the  mouth  to 
the  apical  system.  The  spines  are  long,  curved  at  the  base,  as  in  Spatan- 
goids,  but  the  tubercles  to  which  they  are  attached  have  not  a  sunken, 
scrobicular  area.  The  mamelon  is  small,  crenulated,  perforate,  surrounded 
by  a  large  granulated,  scrobicular  area,  and  raised  above  the  surface  of  the 
test,  to  which  the  milled  ring  is  attached  by  a  very  flexible  muscular  mem- 
brane. There  are  smaller  spines  of  a  similar  structure  scattered  irregularly 
over  the  test,  but  quite  distant.  The  whole  appearance  of  the  test  is  bare, 
and  it  is  only  on  the  ridges  along  the  anterior  groove,  round  the  mouth  and 
anus,  that  the  small  spine3  are  closely  packed  together.  Ridiating  from 
the  apex  towards  the  mouth,  and  extending  along  the  abactinal  plastron, 
there  are  masses  of  pigment  cells  forming  lines  of  dark  violet  spots,  also  a 
similar  series  of  spots  round  the  extremity  of  the  anal  prolongation  of  the 
test,  particularly  marked  on  the  edge  of  the  pit  leading  to  the  anal  open- 
ing. From  the  above  description  it  is  evident  that  Infulaster  and  the 
Ananchytidie  must  have  had  a  structure  allied  to  that  of  Pourtalesia,  and 
are  embryonic  Spatangoids,  still  retaining  some  features  of  Clypeastroids, 
while  the  features  characteristic  of  young  Spatangoids  are  prominently 
developed. 

Off  the  Tortugas  in  319  fathoms. 

Lissonotus  fragilis  A.  Ao.,  nov.  gen.  et  sp. 

This  genus  has  the  general  outline  of  Maretia,  but  is  somewhat  more 
elongate.  It  must,  from  the  description  of  Grube,  be  closely  allied  to 
Platybrissus,  but  the  presence  of  a  subanal  fasciole,  as  well  as  a  slight  an- 
terior groove,  readily  distinguish  the  two  genera,  in  addition  to  the  presence 
of  a  rudimentary  rosette  in  Platybrissus,  wanting  in  this  genus.  The  mouth 
is  not  labiate,  but  pentagonal,  with  a  well-developed  floscelle,  while  the  re- 
maining portion  of  the  ambulacra,  extending  to  the  apical  system,  are  simple 
pores,  one  for  each  ambulacral  plate,  so  that  the  ambulacral  areas,  soon 
front  above,  are  scarcely  perceptible,  marked  only  by  the  somewhat  more 
closely  packed  minute  tubercles  covering  the  ambulacral  plates.  Seen  in 
profile,  the  test  is  regularly  arched  anteriorly,  from  the  lower  side  to  the 
apex,  running  then  almost  horizontally,  and  abruptly  bevelled  at  the  pos- 
35 
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terior  extremity.  The  central  plastron  is  small,  triangular,  surmounted  by 
an  elliptical  subanal  fasciole.  The  spines  of  the  lower  surface  are  large 
and  few  in  number,  confined  entirely  to  the  edge  of  the  test,  leaving  broad, 
bare  bands  in  the  ambulacral  areas  and  adjoining  part?,  while  on  the  rest  of 
the  test  the  tubercles  are  minute,  carrying  small,  fine  spines,  with  the  ex- 
ception of  three  large,  curved  spines  (Lovenia-like)  near  the  circumference, 
placed  in  the  anterior  extremity  of  the  test.  The  tubercles  are  also  somewhat 
larger  on  the  edge  of  the  anterior  groove,  and  more  closely  packed  in  the  pos- 
terior interambulacral  space,  from  the  apex  to  the  anal  system,  than  in  re- 
maining parts  of  the  test.  The  plates  of  the  two  posterior  ambulacra  are 
broad,  while  all  the  other  ambulacra  are  made  up  of  smaller  plates.  There 
are  three  large  genital  openings  ;  the  right  anterior  one  is  obliterated.  The 
anal  system  is  transversely  elliptical,  its  membrane  covered  by  minute  gran- 
ulation ;  an  indistinct  branch  of  the  subanal  fasciole  extends  along  the 
lower  side  of  the  opening ;  the  anus  itself  opens  in  a  short,  delicate  tube, 
similar  to  that  of  Neolampas,  but  shorter.  The  whole  test  is  mottled  with 
dark  spots ;  the  ground  color  is  grayish,  with  a  purplish  tinge. 
From  320  to  368  fathoms. 

Brissus  columbaris  Ag.,  Cat.  Rais. 
Littoral. 

Meoma  ventricosa  Lutk.,  Bidrag. 

Syn.  Brissus  ventricosus  Ag.,  Cat.  Rais. 
"  panis  Grube,  Neue  Echin. 
"      spatiosus  McCr.,  P.  PI.  Foss.  S.  C,  PI.  3,  fig.  1. 

LUtken  first  referred  this  species  to  the  genus  Meoma  of  Gray,  established 
for  a  presumed  Australian  species,  M.  grandis.  Liitken  also,  in  1863,  called 
my  attention  to  the  generic  identity  of  Kleinia  nigra  A.  Ag.,  with  Meoma, 
which  I  had  with  doubt  referred  to  Kleinia.  This  mistake  I  was  led  into 
by  the  fact  that  Gray  himself  did  not  refer  Brissus  ventricosus  to  Meoma, 
but  still  retained  it  in  a  section  of  Brissus.  This  shows  how  little  reliance 
can  be  placed  upon  the  subdivisions  which  Gray  so  frequently  introduces 
in  his  genera  (often  copied  without  any  attempt  at  a  more  accurate  discrimi- 
nation of  the  species  from  similar  headings  in  the  Catalogue  Raisonne), 
when  two  species  as  closely  allied  as  Meoma  ventricosa  and  Meoma  grandis 
are  placed  in  two  genera,  or  when  in  the  subdivisions  of  Echinocardium.  u 
another  instance,  Echinocardium  ovatum  is  placed  in  the  subdivision  of 
the  genus  with  u  deep,  odd,  ambulacral  groove,"  instead  of  being  placed  in 
the  same  subdivision  as  E.  gibbosum.  The  genus  Kleinia  I  am  unable  from 
Gray's  figures  and  descriptions  to  distinguish  from  Brissopsis.  Meoma  grandis 
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Gray,  I  am  also  inclined,  from  a  careful  comparison  of  the  figures  of  Gray, 
to  consider  as  identical  with  Meoma  nigra  (Kleinia  nigra  A.  Ao.),  as  the 
locality  quoted  by  Gray  is  undoubtedly  erroneous,  Captain  Belcher,  as 
Liitken  mentions  in  his  ;-  Bidrag,"  having  visited  Central  America;  and  the 
fact  that  we  have  in  the  British  Museum,  brought  back  by  Belcher,  an 
Agassizia  subrotunda  GRAY,  and  a  Meoma  grandis  GRAY,  marked  M  Aus- 
tralia," neither  of  which  can  be  distinguished  from  Agassizia  ovulum  and 
Meoma  nigra,  found  upon  the  West  Coast  of  Central  America,  seem  to 
indicate  without  much  dcubt  an  error  in  the  localities  of  the  specimens  of 
Gray's  Catalogue. 

Littoral,  to  85  fathoms. 

PlagioilOtus  pectoralis  Ac,  Agass.  Cat.  Tlais. 

Syn.  Plagionotns  pectoralis  Lutk.,  Bidrag. 

Gray,  Cat. 
"  Desorii  Gray        " 

"  Ilolmcsii,  Ravcncllianus  McCr.,  PI.  Foss.   S.  C,    PI.  3, 

figs.  2,  3. 

I  am  unable  to  appreciate  the  grounds  upon  which  Gray  distinguishes  P. 
Desorii  Gr.  from  P.  pectoralis  Ag.  The  figure  he  (motes  as  basis  for  his 
species  is  taken  from  the  original  Spatangus  pectoralis  Lam.,  which  camo 
from  Bahia. 

The  identity  of  the  pliocene  and  post-pliocene  species  here  cited,  as  well 
as  in  the  synonymes  of  the  preceding  and  following  species,  is  of  course 
problematical ;  yet  the  differences  indicated  by  McCrady  do  not  indi- 
cate as  great  a  range  of  variation  as  we  find  in  living  species.  I  have 
quoted  the  figures  for  the  sake  of  calling  attention  to  them.  There 
are,  in  addition,  other  tertiary  species  described  by  Miehelin  and  by  Guppy, 
coming  from  the  Gulf  and  the  West  India  Islands ;  but  as  those  represented 
in  our  collections  are  not  accompanied  by  figures,  I  have  net  attempted  to 
point  out  their  affinities. 

Littoral  and  fragments  from  115  fathoms. 

Brissopsis  lyrifera  Ac,  Agass.  Cat.  Rais. 

The  only  difference  to  be  traced,  after  a  careful  comparison,  between 
Florida  and  European  specimens  is  the  existence  of  a  distinct  branch  of  the 
subanal  fasciole  extending  round  the  anal  system  to  the  peripetalous 
fasciole.  In  European  specimens  there  are  traces  of  this  branch,  but  it  is 
not  distinctly  and  sharply  defined  as  in  the  Florida  specimens.  The  subanal 
fasciole  seems,  from  all  I  can  gather  after  an  examination  of  Spatangoids 
in  various  stages  of  growth,  the  only  one  subject  to  changes,  and  it  is  not 
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remarkable  that  we  should  have  in  Brissopsis  similar  variations,  in  the 
sub-anal  fasciole,  to  these  upon  which  Troschel  has  founded  his  genera  Abatus 
Hamaxitus  and  Atrapus,  —  changes  which,  in  Brissopsis  at  least,  are  due  to 
different  stages  of  growth.  The  character  of  continuity  of  the  adjoining 
pairs  of  ambulacra,  which  Desor  assigns  to  Toxobrissus  as  a  distinguishing 
feature,  does  not  constitute  a  sufficient  basis  for  its  separation  from  Brissop- 
sis. This  character  is  more  and  more  apparent  according  to  the  size  of 
the  specimens ;  so  much  so,  that  we  should  place  Brissopsis  lyrifera,  when 
young,  in  Brissopsis,  but  when  full  grown  it  would  most  decidedly  pass  for 
a  Toxobrissus.  If  the  subanal  fasciole  is  really  absent  in  Toxobrissus,  it 
cannot,  as  Liitken  considers  it,  be  identical  with  Kleinia.  It  may  be  that 
other  characters  will  yet  be  traced  to  separate  it  from  Brissopsis ;  if  not, 
then  Kleinia  and  Toxobrissus  will  both  become  synonymous  with  Brissopsis. 
From  55  to  156  fathoms. 

Agassizia  excentrica  A.  Ag.,  nov.  sp. 

Syn.  Agassizia  porifera  McCr.,  PL  Foss.  S.  C,  PL  1,  fig.  5. 

I  am  somewhat  inclined  to  consider  this  species  as  the  Agassizia  porifera ; 
but  not  having  any  original  specimens  for  comparison,  and  the  drawings 
of  Ravenel  and  McCrady  showing  rather  striking  differences,  I  will  not  take 
their  identity  for  granted,  and  compare  it  only  with  the  West  Coast  repre- 
sentative, from  which  it  can  at  once  be  recognized  by  the  position  of  the 
apical  system,  which  is  much  more  eccentric  posteriorly  ;  on  this  account 
the  disparity  between  the  odd  anterior  pair  of  ambulacra  and  the  posterior 
pair  is  greater  than  in  that  species.  The  interambulacral  plastron  is  ellipti- 
cal, and  with  this  exception  the  arrangement  and  proportion  of  the  tuber- 
cles is  that  of  A.  ovulum  Lutk.  The  peripetalous  fasciole  does  not  pass  be- 
low the  ambitus,  and  the  posterior  fasciole  makes  a  sharp  angle  under  the 
anal  opening. 

I  am  unable  to  distinguish  Agassizia  scrobiculata,  of  which  authentic  spe- 
cimens are  in  the  Museum  collection,  from  A.  ovulum.  I  mus*  say,  however, 
that  Valenciennes's  drawings  in  the  Venus  are  not  very  faithful,  and,  from 
an  identification  based  upon  his  figures  alone,  specific  differences  would 
readily  become  apparent. 

From  3G  to  115  fathoms. 

Echinocardium  ovatum  Gray,  Cat.  Brit.  M. 

Syn.  Amphidotus  ovatus  Ag.,  Agass.  Cat  Kais. 

E.  orthonotus  McCr.,  P.  Foss.  S.  C,  PI.  2,  fig.  1. 

An  examination  of  young  specimens  of  EYliinoeardium  cordatum  shows 
that  the  generic  distinction  which  I  attempted  to  make  between  Amphide- 
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tus  and  Kchinocardium,  based  upon  the  isolation  of  the  anal  from  the 
anal  fasciole,  and  thus  separating  the  group  with  a  deep  anterior  groove  from 
these  with  a  slight  anterior  groove  is  untenable  The  presenee  of  three  spe- 
eies  of  Eehinoeardium  on  both  sides  of  the  Atlantic  is  certainly  remark- 
able, but  I  am  unable  to  distinguish  the  fragments  of  specimens  unmistak- 
ably identical  with  a  fine  specimen  of  Echinoeardium  ovatum  collected  at 
Charleston,  S.  C,  in  the  Museum  collection,  from  European  specimens  of 
this  species. 

Olf  Charleston  bar;  Florida  in  128  fathoms. 

Echinoeardium  lsevigaster  A.  Ac,  nov.  sp. 

The  existence  of  several  species  of  Echinoeardium  having  the  outline  of 
Echinoeardium  cordatum,  but  the  slight  odd  ambulacral  groove  of  Echino- 
eardium ovatum,  is  an  additional  proof  of  the  identity  of  Echinoeardium 
and  Amphidetus,  as  they  had  been  limited  in  the  Museum  Bulletin,  No.  2. 
The  present  species,  of  which  but  a  single  specimen  was  collected,  is  closely 
allied  to  the  Mediterranean  E.  gibbosum.  Not  having  sufficient  material  to 
make  a  thorough  comparison,  which  may  prove  their  identity,  I  give  the 
points  of  difference  observed  in  the  specimens  compared.  The  abactinal 
ridge  between  the  posterior  ambulacra  is  quite  prominent,  extending  as  a 
well-marked  rostrum  over  the  anal  opening  ;  this  is  pear-shaped.  The  ar- 
rangement of  the  anal  plates  is  similar  to  that  of  E.  ovatum  ;  the  apical  por- 
tion of  the  odd  ambulacrum  is  narrow,  the  fasciole  being  elongated,  ellipti- 
cal ;  the  sides  of  the  test  slope  up  very  gradually  from  the  ambitus ;  the 
apex  is  anterior  to  the  centre  ;  the  whole  upper  surface  of  the  test  is  covered 
by  minute  tubercles,  with  the  exception  of  a  few  large  ones  along  the  edge 
of  the  ambulacral  groove.  The  bare  spaces  of  the  ambulacra  on  the  lower 
surface  are  very  broad,  the  subanal  plastron  projects  beak-like  from  the 
posterior  extremity,  which  is  nearly  vertically  truncated,  but  the  beak  is 
not  as  prominent  as  in  E.  gibbosum,  where  it  becomes  a  striking  feature. 
From  79  to  121  fathoms. 

Echinoeardium  Kurtzii  Gib.,  Proc.  Boat  Soc,  1858. 

Syn.  Echinoeardium  ampliflormn  McCr.,  P.  Foss.  S.  (\,  PI.  2,  fig.  2. 
gothieura  MeOu.       "      "        "        Tl.  S,  fig.  3. 

"     1  "  cordatum  Guay,  Cat.  11.  M. 

Girard  has  described  as  Echinoeardium  Kurtzii  a  sp  vies  from  Charleston 
(it  occurs  also  in  N.  C.)  closely  allied  to  the  European  E.  oordatutn.  Frag- 
ments of  it  were  collected  by  Mr.  Pourtales,  and  it  may  be  interesting  to 
compare  our  American  species,  of  which  the  Museum  p  excellent 

series,  with  E.  cordatum,  with  which  future  investigations  in  iv  yet  prove  it 
identical,  as  the  differences  are  confined  almost  entirely  to  a  portion  of  the 
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test,  subject  to  the  greatest  variation  in  Spatangoids.  These  consist  in  the 
greater  prominence  of  the  posterior  abactinal  interambulacral  ridge  ;  the 
anal  opening  is  almost  circular,  and  covered  by  a  larger  number  of  plates 
than  in  the  European  species,  where  they  arc  larger  and  few  in  number. 
The  extremity  of  the  subanal  plastron  also  projects  beak-like,  and  is  more 
pronrnent,  though  not  as  much  as  in  E.  Ia3vigaster. 
Littoral,  to  85  fathoms. 

Schizaster  cubensis  D'Orb.,  Agass.  Cat.  Rais. 

Fragments  of  a  true  Schizaster,  allied  to  S.  gibberulus,were  collected. 
These  are  referred  with  sjme  doubt  to  the  above  species  ;  especially  if  the 
determination  of  Djjardin  is  correct,  who  refers  it  to  Periaster,  and  must 
have  had  access  to  the  original  specimen.  The  fragments  have,  however, 
the  distinctive  mark,  given  in  the  Catalogue  Raisonne,  of  having  the  anterior 
ambulacrum  much  less  sunken  than  in  S.  canaliferus,  —  a  character  which 
has  nothing  to  do  with  Periaster. 

Fragments  from  80  fathoms. 

Moera  atropos  Mien.,  Rev.  Mag.  de  Zool. 

Syn.  Schizaster  atropos  Ag.,  Agass.  Cat.  Rais. 
Schizaster  lachesis  Gir.,  Proc.  B.  S.,  1850. 
Mocra  lachesis  Des  .  Synops. 
Mcera  atropos  Lutk.,  Bidrag. 

Fragments  of  this  species  were  dredged  from  a  depth  of  80  fathoms. 
Girard  has  attempted  to  separate  specimens  from  Texas,  of  slightly  more 
elongated  outline,  as  a  distinct  species.  The  color  of  M.  atropos  when  alive  is 
yellowish.  The  spines,  where  more  thickly  clustered,  are  brownish  ;  they  are 
short  except  where  they  cover  the  sunken  ambulacra,  which  are  entirely  hid- 
den by  the  spines  meeting  from  both  sides.  On  the  lower  surface,  the  inter- 
ambulacral plastron  is  covered  by  long  spines,  which  as  they  wear  out  at  the 
extremity  become  spatula-shaped.  On  the  side  of  the  ambitus,  and  the  upper 
lateral  part  of  the  posterior  ambulacra,  the  spin?s  attain  a  great  length,  es- 
pecially towards  the  mouth,  where  they  are  most  closely  crowded  together. 
Gray  is  particularly  unfortunate  in  his  subdivision  of  this  genus  ;  he  has, 
like  Michelin,  divided  Schizaster,  but  into  three  genera  (following  exactly 
the  three  types  of  the  Cat.  Rais.).  "Nina"  having  for  its  type  S.  canalife- 
rus, while  S.  gibberulus,  which  is  most  closely  allied  to  it  and  cannot  be  sep- 
arated generieally,  figures  as  Brisaster,  and  the  most  abnormal  of  the  Sehi- 
zasterida?  is  retained  as  Schizast  ar.  Michelin'fl  subdivisions,  made  at  the 
same  time,  have  been  adopted  here. 

The  attempts  made  thus  far  to  restore  old  generic  names,  in  vogue  before 
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Lamarck,  and  limit  them  to  genera,  as  we  understand  them  now,  I 

i  most  confusing.  Not  that  I  would  ignore  writers  who,  lil 
nius,  Lesko,  Klein,  Linck,  were  often  lar  in  advance  of"  many  modern 
publications,  but  when  the  so-called  restoration  amounts  to  sweeping 
out  of  existence  genera  which  are  well  understood,  and  properly  de- 
fined, and  have  been  current  in  literature  fur  more  than  half  a  century, 
and  replacing  them  by  generic  names  of  doubtful  limitation,  I  can  consider 
such  radical  changes  as  anything  but  progress  and  justice.  It  seems  to  me 
that  unless  these  changes  are  made  •  ltli  as  much  discretion  and  judgment 
as  they  have  been  made  by  Desor  in  his  Synopsis,  applying  the  old  name 
to  a  subdivision,  and  retaining  at  the  same  time  the  current  name  for  a 
portion  of  the  genus  thus  subdivided,  they  are  not  calculated  to  advance 
our  knowledge  of  Echinoderms.  For  instance,  the  attempt  to  substitute 
Echinanthus  (which  includes  genera  as  widely  different  as  Echinolam- 
pas,  Conoelypus  and  Clypeaster)  for  Clypeaster,  while  D'Orbigny  consid- 
ered Echinolampas  as  identical  with  Echinanthus ;  the  adoption  of 
either  view  involves  endless  confusion,  and  D^sor's  solution  is  so  natural 
that  we  must,  as  a  general  rule,  take  his  definitions,  in  spite  of  the 
priority  of  this  and  many  other  restorations  proposed  by  Gray,  which  are 
liable  to  similar  objections. 
Littoral,  to  80  fathoms. 


II.    On  the   Young  Stages  of  Echini.  , 

From  the  large  number  of  small-sized  Echini  collected  by  Mr. 
Pourtules  it  became  necessary,  in  order  to  study  them  intelligently,  to 
examine  the  young  of  as  many  species  as  possible,  and  obtain  some 
criterion  by  which  to  determine  this  collection  accurately.  As  the  results 
to  which  this  examination  has  led  me  form  the  basis  of  the  preceding 
descriptions,  it  is  not  out  of  place  to  give  the  proofs  as  far  as  they  can 
be  given  by  a  short  resume  and  without  figures,  of  the  conclusions  to 
which  I  have  been  led  by  the  study  of  these  young,  leaving  lor  a  more 
elaborate  paper  a  detailed  description,  as  well  as  figures,  of  the  ehan<  - 
here  mentioned,  which  these  young  undergo.  Some  of  the  specimens 
collected  by  Mr.  Pourtales  are  so  small  that  they  must  have  absorbed 
their  Pluteus  very  recently  before  their  capture.  This  collection,  taken 
in  connection  with  the  Museum  materials,  gave  tin1  means  of  studying 
the  changes  due  to  growth  of  the  following  species:  — 

Cidaris  annulata  Gray. 

Dorocidaris  abyssicola  A.  Ag. 
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Diadema  antillarum  Phil. 

Garelia  cincta  A.  Ag. 

Echinocidaris  punctulata  Desml. 
"  sequituberculata  Ag. 

Echinometra  VanBrunti  A.  Ag. 

Toxopneustes  drobachiensis  Ag. 

Echinus  Flemingii  Ball. 
"        melo  Lam. 
"        gracilis  A.  Ag. 

Sphserechinus  brevispinosus  Des 

Temnotrema  sculptum  A.  Ag. 

Toreumatica  concava  Gray. 

Genocidaris  maculata  A.  Ag. 

Trigonocidaris  albida  A.  Ag. 

Lytechinus  variegatus  A.  Ag. 

Tripneustes  ventricosus  Ag. 

Boletia  granulata  A.  Ag. 

Echinocyamus  angulosus  Leskk. 

Clypeaster  rosaceus  Lam. 

Stolonoclypus  prostratus  A.  Ag. 

Echinarachnius  parma  Gray. 

Encopc  emarginata  Ag. 

Mellita  testudinata  Kl. 
"       hexapora  Ag. 
"       longifissa  Mich. 

Fibularia  volva  Ag. 

Echinolampas  caratomoides  A.  Ag. 

Echinocardium  cordatum  Gray. 

Brissopsis  tyrifera  Ag. 

Agassizia  cxcentrica  A.  Ag. 

I  doubt  if  without  the  aid  of  the  information  gained  by  the  study  of 
these  young  Echini  a  satisfactory  report  of  this  collection  could  have 
been  made.  The  changes  some  species  undergo  are  so  great  that 
nothing  would  have  been  more  natural  than  to  place  the  two  extremes 
of  the  series  not  only  in  different  species,  but  often  in  different  genera, 
and  even  in  different  families.  As  a  necessary  consequence,  the  study 
of  these  young,  showing  what  we  may  consider  differences  due  only  to 
growth,  will  lead  to  the  elimination  of  numerous  species  and  genera. 
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ami  give  us  hereafter  a  much  more  accurate  basis  in  our  limitation  of 
genera,  species,  and  the  higher  subdivisions.     But  it  would  be  out  of 

place  here  to  do  more  than  hint  at  this  reform,  especially  as  I  trust  B00U 
to  publish,  in  our  Illustrated  Catalogue,  a  Kevi>ion  of  the  Echini, 
which  has  been  undertaken,  with  the  collections  in  the  Mu-eura  and  of 
the  Smithsonian  as  a  basis.  I  shall  always  consider  myself  fortunate  to 
have  had  the  opportunity  —  thanks  to  the  liberality  of  the  Superinten- 
dent of  the  Coast  Survey  —  of  examining  this  collection,  forming  the 
most  valuable  addition  to  our  knowledge  of  recent  Echinoids  since 
collections  of  the  same  order  made  by  Stimpson  in  the  Pacific. 

In  Toxopneustes  drobachieusis  Ag.  soon  after  resorption  of  the  I 
teus  the  young  Sea-urchin  has  few  large  tubercles  with  mamelon,  limi 
to  the  ambitus  (Podocidaris  and  Podophora-like).  The  next  stage  has 
two  principal  rows  t'  large  tubercles  occupying  thd  whole  test  (Cidaris- 
like,  no  m diaries),  increasing  in  number  as  they  grow  older,  the* spines 
gradually  passing  from  a  condition  similar  to  those  of  Rhabdocidaris, 
.Cidaris,  Echinocidaris,  and  finally  to  Toxopneustes-like  spines,  as  fast 
as  the  primary  tubercles  are  formed,  retaining  their  embryonic  features 
most  strongly  while  the  spines  are  directly  connected  to  the  test,  as  in 
Podocidaris.  In  the  earlier  stages  the  actinal  opening  is  large  (Echino- 
cidaris-like),  without  indentations  (Cidaris-like),  occupying  nearly  the 
whole  of  the  actinal  surface.  As  the  test  increases  this  opening  becomes 
proportionally  smaller,  and  slight  cuts  are  formed  (Psammechinus-like). 
The  anal  system  is  at  first  closed  by  a  single  subanal  plate,  appearing 
before  the  formation  of  the  genital  and  ocular  plates ;  it  remains  for  a  con- 
siderable period  more  prominent  than  the  other  plates,  which  are  added 
to  cover  the  enlarged  anal  system.  The  symmetrical  axis  of  the  sub- 
anal  plate  does  not  hold  a  fixed  relation  to  the  madreporic  body,  being 
opposite  different  genital  plates  in  various  stages  of  growth.  This  cor- 
responds to  the  oblique  position  of  the  subanal  plate  in  Salenida\ 
when  we  take  as  starting-point  the  madreporic  body.  The  abactinal 
system  subsequently  passes  through  a  stage  reminding  us  of  Echinoci- 
daris and  Trigonocidaris,  only  there  are  five  instead  of  four  anal  plates. 
The  poriferous  zone  is  at  first  narrow,  the  pores  arranged  in  verticil 
rows;  subsequently  they  are  slightly  arched  vertically  ;  they  next  sep- 
arate into  horizontal  arcs  of  a  smaller  number  of  pores,  increasing 
rapidly  in  number  with  age,  and  in  small  specimens  we  can  trace  their 
mode  of  formation,  as  the  arcs  near  the  ambitus  are  similar  to  those  of 
36 
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the  adult,  while  those  next  the  abactinal  system  are  similar  to  the 
younger  stages.  The  plates  of  the  poriferous  zone  increase  indepen- 
dently of  the  inter-ambulacral  plates.  The  different  stages  of  growth 
represent  in  the  younger  stages  Cidaris,  next  Hemicidaris,  then 
Pseudodiadema,  Echinocidaris,  Heliocidaris.  The  same  general  changes 
take  place  in  Toxopneustes  lividus,  but  the  turban  shape  (Cidaris 
state)  of  the  young  test  is  more  striking  than  in  T.  drobachiensis. 

In  Cidaris  the  difference  between  old  and  young  stages  is  almost 
entirely  limited  to  the  proportionally  larger  size  of  the  spines,  and 
the  more  prominent  serrations  (recalling  Salenocidaris).  The  abactinal 
system  early  assumes  the  character  of  the  adult ;  in  fact,  with  the  excep- 
tion of  the  smaller  number  of  coronal  plates,  the  above  differences  in 
the  spines  are  the  only  important  changes  undergone  in  this  genus. 
The  same  holds  good  for  Diadema  and  Garelia,  in  both  of  which  the 
spines  are  proportionally  larger,  and  being  so  much  less  numerous  gives 
to  young  Diadematida?  a  peculiar  fades  (D.  calamaria-like).  Vvre  find 
also  in  young  Diadema  characters  in  the  actinal  membrane  differing 
from  the  adult ;  the  peculiar  grouping,  in  five  separate  clusters,  of  the 
buccal  ambulacral  plates  which  appear  first,  is  soon  lost  by  the  en- 
croachment of  the  smaller  interambulacral  plates,  and  in  older  speci- 
mens the  plates  become  deeply  imbedded  in  the  buccal  membrane. 
The  pores  at  first  are  placed  in  a  vertical  row  in  very  young  speci- 
mens;  they  then  become  arranged  in  arcs  of  three  or  four  pairs;  with 
increasing  age  the  median  rows  of  interambulacral  tubercles  assume 
the  arrangement  found  in  the  adult.  Owing  to  the  rapid  growth  of  the 
spines  in  the  young,  the  extremity,  and  frequently  the  greater  part  of 
the  spine  almost  to  the  base,  is  hollow  ;  but  as  the  young  increase  in 
age  they  become  more  solid  at  the  base,  and  further  up  in  proportion 
to  their  age.*     Garelia  is  a  good  genus,  as  has  been  acknowledged  by 

*  The  genus  Echinodiadema  of  Verrill  is  founded  upon  structural  peculiarities  of 
young  Diadema  mexicanum.  Complete  series  of  the  young  Diadema  antillarnm,  from 
one  tenth  of  an  inch  in  diameter  upwards,  show  that  :  the  slight  cuts,  the  shape  of  the 
abactinal  system,  the  presence  of  small  scales  covering  the  anal  system  (few  in  number 
in  very  small  specimens),  the  trigeminatc  arrangement  of  the  pores,  the  hollownes?  (gen- 
erally upper  extremity  only)  of  the  spines,  due  to  the  mode  of  growth  and  subsequent 
solidification  from  the  base  upwards  in  Diadematida?,  the  arrangement  of  the  tubercles, 
the  peculiar  grouping  of  the  plates  of  the  buccal  membrane,  —  features  upon  which  the 
genus  has  been  characterized,  —  are  found  in  young  Diaderaatidte.  I  have  carefully 
examined  the  type  of  Mr.  Verrill's  species,  as  well  as  young  of  Diadema  mexicanum, 
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Bdlsche,  in  letters  subsequently  to  the  "Nachtrag"  to  Ii Is  Diadematiduc, 
in  Wiegman'8  Archiv.  The  Bpines  are  solid,  already  longitudinally  stri- 
ated in  the  youngest  specimens  examined,  differing  totally  in  their  struc- 
ture from  those  of  Echinothrix  or  Diadema.  This  shows  plainly  that 
in  these  embryonic  Eehini  (Cidarid®,  Diadematiduc)  the  strueture  of 
the  spines  forms  a  good  basis  for  the  discrimination  of  groups  notwith- 
standing then*  apparent  great  changes  of  form.  These  do  not  extend 
to  the  nature  of  the  ornamentation,  which  remains  very  constant,  and 
will  prove  of  great  value  in  fossil  Echini. 

Nowhere  among  the  young  regular  Echini  have  I  found  such  great 
changes  in  the  shape  and  proportions  of  the  test  and  spines  as  in  Echi- 
nometra.  We  frequently  find  specimens  of  the  same  size,  where  in  one 
case  the  outline  is  almost  circular,  the  test  flattened,  covered  with  long 
slender  spines,  while  in  the  other  the  test  is  lobed,  swollen,  high,  sur- 
mounted by  numerous  short  stout  spines.  These  and  all  intermediate 
stages,  complicated  by  the  greater  or  smaller  number  of  primary 
tubercles  the  arrangement  of  the  arcs  of  the  poriferous  zone  undergoing 
changes  exactly  similar  to  those  described  in  Toxopneustes,  are  found 
retained  in  specimens  of  very  different  size.  This  has  given  rise  in  a 
great  measure  to  the  confused  synonymy  attached  to  our  most  common 
species,  and  renders  their  identification,  if  based  upon  meagre  material, 
almost  hopeless. 

In  young  Echinocidarida3  we  have  already  in  the  youngest  stages  four 
anal  plates.  The  abactinal  system  of  very  young  specimens  U  remarkably 
prominent,  occupying  more  than  one  half  the  abactinal  part  of  the  test. 
The  whole  test  is  deeply  pitted  (Trigonocidaris-like)  ;  the  rudimentary 
tubercles,  covering  the  greater  part  of  the  abactinal  part  of  the  test,  are 
connected  by  ridges,  which  are  gradually  resorbed  ami  reduced  to  the 
granulation  found  upon  the  coronal  plates  of  the  genus.  The  primary 
tubercles  are  at  first  limited  to  the  ambitus,  surmounted  by  short  stout 
spines  (Podophora-like),  gradually  becoming  more  slender  and  propor- 
tionally longer  with  increasing  age  (the  opposite  of  what  takes  place  in 
Toxopneustes,  Cidaris,  and  most  young  Echini).  The  rudimentary 
spines  are  not  seated  upon  tubercles;  they  are  club-shaped  (identical 

of  D.  antillarum,  and  additional  specimens  of  the  so-called  Echinodiadema  coronatum, 
which  has  convinced  me  that  Verrill's  species  is  only  a  young  Diadema  mexieanum,  the 
structural  differences  noticed  being  found  in  all  young  Diadematidin  I  have  had  occasion 
to  examine  (I),  antillarum,  D.  paucispinum,  and  D.  mexicatmm). 
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in  structure  to  those  of  Podocidaris).  The  poriferous  zone  has  in  the 
earliest  stages  the  structure  found  in  the  adult,  only  it  does  not  widen 
at  the  actinostome.  The  ratio  of  the  actinostome  to  test  does  not  vary 
greatly  in  different  stages  of  youth ;  the  edge  of  the  actinal  system  form- 
ing the  groove  of  the  gills  is  turned  back  but  slightly  in  young,  the  lips 
taking  the  place  of  cuts  becoming  more  prominent  (Boletia-like)  within- 
creasing  age.  The  separation  of  Echinocidaris  and  Arbacia  to  represent 
the  groups  with  bare  or  crowded  interambulacra  is  not  natural,  depend- 
ing upon  the  greater  or  less  resorption  of  the  rudimentary  tubercles 
formed  in  the  earlier  stages.  It  is  very  common  to  find  }roung  of 
Echinocidaris  punctulata  which  would  pass  for  young  of  Arbacia,  and 
young  Arbacia  aequituberculata  which  would  pass  for  young  Echin- 
ocidaris. Owing  to  the  independent  growth  of  the  plates  of  the  porif- 
erous zone,  we  have  either  three  or  four  pairs  of  pores  for  each  am- 
bulacral  plate ;  the  same  is  the  case  with  other  Oligoporidse,  as  limited 
by  Desor,  showing  that  the  division  he  has  made,  convenient  though  it 
is  as  a  key  for  the  easier  grouping  of  genera,  is  yet  not  strictly  reliable, 
the  mode  of  growth  of  many  Polyporidaa  showing  in  their  young  stages 
that  they  have  but  a  small  number  of  pores  (Tripneustes,  Mespilia)  for 
each  ambulacral  plate  which  places  them  among  the  Oligoporidre ;  but, 
owing  to  the  independent  growth  of  the  plates  of  the  poriferous  zone  in 
older  stages,  they  seem  to  belong  to  the  Polyporidce. 

In  Echinus,  Sphasrechinus,  Lytechinus,  we  find  in  the  younger  stages 
the  same  unbroken  vertical  arrangement  of  the  pores,  taking  next  a 
vertically  arched  form,  still  connected,  and  then  assuming  the  arrange- 
ment of  the  adult.  In  these  genera  the  anal  system  is  at  first  covered 
by  one  plate,  and  undergoes  changes  similar  to  those  of  Toxopneustes, 
by  the  addition  of  four  smaller  plates,  and  so  on,  the  original  subanal 
plate  retaining  long  a  greater  prominence.  The  miliaries  are  formed  in 
these  genera  as  well  as  Toxopneustes  by  radiating  ridges  arising  from 
the  base  of  the  primary  tubercles,  forming  a  sort  of  star,  then  they  swell 
at  the  distal  extremity,  forming  a  set  of  club-shaped  spokes  round  the 
main  tubercle;  these  are  little  by  little  separated  from  it,  and  become 
independent  elliptical  tubercles  at  first,  and  then  miliaries  or  secondary 
tubercles.  The  ten  large  buccal  plates  of  the  actinal  membrane  are  the 
first  to  appear.  Small  plates  (in  genera  in  which  they  are  found  in  the 
adult)  are  next  formed  between  them  and  the  teeth  (Echinus-like), 
while  afterwards  they  cover  the  whole  membrane,  as  in  Lytechinu-. 
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Psammechinus,  Trigonocidaris  appearing  between  the  ten  plates  and 
the  test.  This  mode  of  growth  is  totally  unlike  the  growth  of  the 
buccal  plates  of  the  Cidaridffi,  where  these  plates  perform  the  part  of 
ambulacral  and  interambulacral  plates,  and  appear  Dear  the  test  at  first, 
forming  in  full-grown  specimens  rows  made  up  of  more  than  two  plates, 
as  in  the  Palsechinida?,  suggesting  that  the  test  of  Pake  eh  in  idee  must  have 
been  made  up  of  plates  homologous  to  the  buccal  plates  of  Cidaris. 
The  test  of  course  would  then  have  been  capable  of  considerable  com- 
pression and  change  of  outline,  as  is  the  case  in  Astropyga  and  Astero- 
soma.  This  similarity  is  very  striking  in  young  Cidaridae,  where  the 
number  of  coronal  plates  is  small,  and  the  young  Sea-urchin  seems  to 
consist  almost  entirely  of  an  abactinal  and  an  actinal  system,  separated 
by  a  narrow  band  of  coronal  plates.  Let  this  narrow  band  of  coronal 
plates  disappear  entirely,  and  the  buccal  plates  take  a  correspondingly 
great  development,  and  we  have  a  Palcechinus  made  up  of  small  ambu- 
lacral and  interambulacral  plates  consisting  of  several  rows,  and  con- 
tinuous from  the  teeth  to  the  abactinal  system,  similar  to  that  discovered 
by  Meek  and  Worthen,  the  whole  test  surmounted  by  short  spines, 
articulating  upon  a  more  or  less  distinct  mamelon.  The  structural 
features  of  the  buccal  membrane  of  Cidaridoe  entitle  them  to  a  higher 
rank  than  that  of  a  family,  in  the  suborder  of  Echinoids,  intermediate 
between  the  Palaschinidae  and  Echinidae  proper. 

In  the  Temnopleuridcc  (Toreumatica)  the  subanal  plate  remains  very 
prominent  in  adult  specimens;  the  anal  system  in  tlie  young  is  covered 
by  one  large  elliptical  plate ;  as  the  anaL  system  enlarges,  numerous 
minute  plates  surround  the  larger  plate,  which  always  retains  its 
peculiar  ornamentation,  and  is  readily  distinguished  from  the  other  by 
its  size  and  shape.  In  Temnotrema,  on  the  contrary,  the  anal  system 
undergoes  changes  identical  with  those  of  Toxopneustes,  Echinus,  and 
the  like.  In  Toreumatica,  the  pits  at  the  angles  of  the  plates  appear  at 
first  like  rectangular  openings,  which,  as  the  specimens  grow  older,  be- 
come little  by  little  connected  by  grooves,  growing  deeper  and  more 
prominent  with  advancing  age.  The  same  is  the  case  in  Temnotrema; 
the  pits,  however,  are  never  so  marked  in  the  adult,  becoming  simply 
comma-shaped.  The  miliaries  in  both  these  genera  are  formed  as  in 
other  genera  by  ridges  appearing  at  first  connected  with  the  base  of  the 
primary  tubercles.  In  Trigonocidaris  the  young  differ  from  the  old  in 
having  larger  pits,  less  numerous  and  lower  ridges,  and  but  few  sec- 
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ondary  tubercles,  the  principal  rows  of  ambulacral  and  interambula- 
cral  tubercles  being  very  prominent.  The  buccal  membrane  and  abactinal 
system  present  no  striking  differences,  the  anal  plates  being  only  four 
in  number  in  all  the  specimens  collected.  In  Genocidaris,  of  which  an 
extensive  series  was  collected,  we  find  in  the  smallest  specimens  a  few 
large  spines,  resembling  the  spines  of  young  Dorocidaris  abyssicola, 
equalling  in  length  the  diameter  of  the  test.  As  the  specimens  increase, 
the  spines  lose  their  spindle-shaped  form  and  their  serrate  edge ;  they 
become  more  pointed  and  elongate,  diminishing  rapidly  in  proportion  to 
the  size  of  the  test,  and  soon  take  the  proportions  they  have  in  the 
adult.  The  actinal  opening  is  very  large  at  first,  the  test  in  young 
specimens  being  a  narrow  ring  when  seen  from  the  actinal  side.  The 
primary  tubercles  are  few  in  number,  with  remarkably  prominent  ridges 
radiating  from  them,  leaving  deep  pits  between  the  ridges.  With  in- 
creasing size  these  ridges  become  miliaries  and  secondary  tubercles,  the 
pits,  however,  remaining  round  the  boss  of  the  primary  tubercles  in  both 
the  areas  ;  so  that  the  test  passes  through  stages  in  which  it  resembles 
at  first  young  Psammechinus,  then  a  Psammechinus  with  deep  grooves 
radiating  from  the  tubercles,  and  finally  with  deep  pits  round  their  base. 
The  subanal  plate  retains  always  its  preponderance,  and  the  embryonic 
character  of  the  anal  system  (retained  in  the  generic  name)  is  a  marked 
feature  of  this  interesting  Sea-urchin.  The  actinal  opening  rapidly  be- 
comes smaller,  and  resembles  that  of  Psammechinus.  In  fact,  Geno- 
cidaris might  be  called  a  Psammechinus  among  Temnopleurida?,  while 
Toreumatica  is  the  Lytechinus  of  the  family. 

The  changes  taking  place  in  the  arrangement  of  the  pores  in  Trip- 
neustes  and  Boletia  are  similar  to  those  observed  in  Echinus ;  at  first  a 
simple  vertical  row,  then  arcs  laterally  curved,  then  three  pairs  of  pores 
for  each  ambulacral  plate,  in  oblique  open  curves,  and  finally  almost 
horizontal  curves,  the  pores  appearing  to  be  placed  in  independent 
vertical  rows.  Hipponoe  of  Gray  cannot  be  retained,  the  name  being 
preoccupied  by  Audouin,  and  as  Hipponoe  and  Tripneustes  are 
identical,  the  name  Tripneustes  can  be  retained  to  include  the  species  of 
both  these  genera. 

Among  the  Clypeastroids  we  find  in  the  young  during  their  growth 
great  changes  of  form  and  structure  taking  place.  In  young  Echin- 
arachnius  the  outline  is  elliptical,  the  test  is  arched,  high,  the  anus  is 
placed  in  a  slight  depression  of  the  test,  and,  seen  in  profile,  we  are  re- 
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minded  of  the  general  aspect  of  Pygorhynchus.  There  are  but  two 
principal  rows  of  large  tubercles  in  each  area,  extending  from  apex  to 
mouth,  so  that,  seen  from  above,  the  young  Echinarachnius  has  much 
the  facies  of  an  Echinometra.  The  mouth  is  large,  pentagonal,  its 
radius  being  half  the  radius  of  the  test.  The  ambulacral  rosette  is 
reduced  to  two  pairs  of  pores,  —  simple  perforations  of  the  test,  one  in 
each  poriferous  zone  for  each  ambulacrum.  This  extraordinary  shape 
and  structure  the  young  do  not  retain  long ;  they  soon  become  pyriform  ; 
the  blunt  extremity  being  the  posterior,  the  test  becomes  greatly  flattened 
and  the  anus  approaches  the  edge.  The  rosette  is  now  composed  of 
three  and  two  pairs  of  simple  pores  in  each  poriferous  zone  for  each 
ambulacrum;  the  anterior  ambulacrum  having  only  two  pairs  in  each 
zone.  The  tubercles  are  proportionally  smaller,  though  there  are  still  but 
two  rows  in  each  area,  but  further  apart.  In  the  next  stage  we  find  the 
rudimentary  rosette  composed  of  four  and  five  pairs  of  pores  close  to- 
gether and  two  or  three  distant  pairs  of  pores,  in  the  following  ambula- 
cral plates,  one  pair  in  each  plate,  which  in  subsequent  stages  increase 
in  number  and  extend  almost  to  the  edo;e  of  the  test.  The  test  has  be- 
come  quite  flattened,  the  lower  side  is  concave,  undulating,  the  ambu- 
lacral zones  are  now  much  narrower  than  the  interambulacral  ones. 
Each  plate  still  has  only  one  tubercle ;  the  lines  of  separation  between 
the  two  zones  run  straight  from  the  edge  of  the  test  to  the  apex.  It  is 
only  in  somewhat  older  stages,  when  the  rosette  loses  its  radiating  outline, 
and  assumes  a  slightly  petaloid  shape,  that  we  find  the  angle  formed  at 
the  base  of  the  petal  in  the  ambulacral  zone,  from  which  point  the 
ambulacral  plates  widen  rapidly ;  each  plate  now  carries  from  two  to 
six  smaller  tubercles.  The  outline  is  quite  pentagonal,  the  lower  sur- 
face concave,  but  little  undulating,  the  anus  placed  near  the  edge,  and 
covered,  as  in  all  preceding  stages,  by  one  plate  ;  the  anal  system  in 
older  specimens  has  five  plates,  the  plate  first  formed  remaining  some- 
what the  largest.  As  the  young  Echinarachnius  increases  in  size  its  out- 
line becomes  more  circular,  and  in  specimens  measuring  one  fifth  of  an 
inch  in  diameter  has  the  general  appearance  of  the  adult.  The 
furrows  joining  the  ambulacral  pores  appear  soon  after  the  first  traces 
of  a  true  rosette  are  seen ;  they  become  deeper  and  the  pores  separate 
in  proportion  with  the  petaloid  structure  of  the  abactinal  part  of  the 
ambulacrum.  The  tubercles  are  proportionally  much  smaller  and  more 
numerous,  and  soon  after  the  ambulacra  have  a  well-developed  rosette, 
bear  nearly  the  ratio  to  the  plates  which  they  have  in  the  adult. 
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Young  specimens  of  Mellita  hexapora,  measuring  ^  of  an  inch  in  di- 
ameter, are  almost  circular,  with  a  thickened  raised  edge,  as  in  Laganum, 
and  as  yet  have  no  lunules.  The  rosette  is  simply  a  series  of  radiating 
pores,  three  and  two  in  each  poriferous  zone,  for  each  ambulacrum,  ex- 
tending but  a  short  distance  from  the  apex.  The  ambulacral  and  inter- 
ambulacral  plates  are  of  the  same  size,  hexagonal,  forming  twenty  equal 
zones,  carrying  but  a  single  large  tubercle  in  the  centre  of  each  plate  ; 
seen  from  below  the  surface  is  deeply  concave,  the  mouth  much  larger  in 
proportion  to  the  test  than  in  adult  specimens,  and  we  see  forming  from 
this  side  the  posterior  interambulacral  lunule  as  a  deep  pit,  at  one  ex- 
tremity of  which  is  placed  the  anus  near  the  mouth,  about  one  third  the 
distance  from  the  edge  of  the  test.  We  find  also  rudimentary  phyllodes 
made  up  of  a  few  of  the  small  pores,  which  eventually  extend  in  the  am- 
bulacral furrows  to  the  edge  of  the  test,  but  are  now  restricted  to  a  small 
number  clustered  round  the  mouth.  The  outline  in  a  subsequent  stage 
becomes  slightly  pentagonal,  the  plates  elongate;  the  lunule  pierces 
through  to  the  abactinal  side ;  the  rosette  is  also  radiating,  made  up  of 
five  to  six  pairs  of  pores  for  each  poriferous  zone.  The  ambulacral 
area  is  now  slightly  narrower  than  the  interambulacral  zones.  When 
the  posterior  lunule  has  become  a  small  round  opening,  encroaching 
upon  the  plates  of  the  posterior  interambulacral  area,  extending  as  a 
lobe  beyond  the  outline  of  the  test,  the  rosette  is  slightly  petaloid. 
There  are  from  two  to  five  tubercles  on  each  plate ;  they  are  quite 
elongate,  having  lost  their  hexagonal  outline ;  the  lower  surface  is 
flat,  and  on  the  lower  side  the  ambulacra  have  broadened  very  rap- 
idly, the  interambulacra  forming  narrow  bands  carrying  larger  tuber- 
cles between  the  ambulacral  zones.  The  edge  of  the  test  is  still 
quite  thickened,  and  it  is  only  when  the  young  Mellita  has  attained 
somewhat  less  than  half  an  inch  in  diameter  that  the  ambulacral 
lunules  appear  as  pits,  seen  at  first  from  the  lower  side  only,  and 
gradually  forcing  their  way  through  the  test.  The  posterior  inter- 
ambulacral lunule  increases  rapidly  in  size  ;  the  test  and  the  groove  in 
which  the  anus  is  placed  become  somewhat  separated  from  it,  being 
simply  a  depression  in  the  continuation  of  the  lunule.  After  the  ap- 
pearance of  the  lunules  as  slight  pits,  which  develop  unequally,  not  ap- 
pearing simultaneously,  the  changes  are  limited  to  the  increase  in  size 
of  the  lunules  and  of  the  poriferous  ambulacral  zone  on  the  lower  side ; 
the  outline  and  general  nicies,  with  the  exception  of  the  larger  size  of 
the  tubercles,  being  that  of  the  adult. 
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The  general  character  of  the  changes  undergone  by  Echinarachnius 
and  Meilita  hexapora,  as  far  as  they  relate  to  the  transformations  of  the 
arabulacral  rosette,  the  growth  of  the  tubercles,  the  changes  in  the  pro- 
portions of  the  relative  breadth  of  the  ambulacral  and  interarabulacral 
zones,  are  identical  in  Mcllita  testudinata  and  Encope  emarginata. 
What  is  remarkable  in  Meilita  testudinata  is  that  the  mode  of  forma- 
tion of  the  ambulacral  lunules  is  not  identical  with  that  of  M.  hexapora. 
The  interambulacral  lunule  alone  is  developed  from  a  depression  formed 
on  the  lower  surface  pushing  its  way  through  the  test,  while  the  am- 
bulacral lunules  are  the  result  of  the  closing  in  of  notches  appearing  on 
the  edge  of  the  test,  which  remain  open  until  the  Meilita  has  attained  a 
considerable  size,  —  three  quarters  of  an  inch  and  sometimes  more  ;  long 
after  the  arrangement  of  the  plates,  the  shape  of  the  rosette,  the  size  of 
the  tubercles,  and  the  extent  of  the  poriferous  zone  on  the  lower  surface 
have  the  character  of  the  adult.  In  fact,  the  mode  of  development  of 
Encope  and  of  Meilita  testudinata  (also  M.  longifissa)  are  far  more 
closely  allied  than  that  of  the  two  species  of  Meilita  of  the  types  of 
hexapora  and  testudinata. 

In  Encope  emarginata  we  have,  as  in  Meilita,  an  early  stage  in  which 
no  posterior  interambulacral  lunule  exists.  The  outline  of  these  young 
Encopid^  is  not  Laganum-like,  as  in  Meilita,  but  is  elliptical,  as  in 
very  young  Echinarachnius ;  the  ambulacral  zones  extending  uniformly 
from  edge  to  apex,  are  narrower  than  the  interambulacral.  The  plates 
of  both  areas  carry  one  to  two  large  tubercles  and  a  couple  of  very  small 
ones.  The  ambulacral  pores  extend  from  the  apex  to  the  mouth.  One 
pair  of  pores,  not  connected  by  grooves,  is  situated  in  the  suture  of  each 
ambulacral  plate.  The  outline  seen  from  above  is  deeply  scalloped  —  in 
fact,  it  is  a  Moulinsia,  —  and  the  figure  given  by  Agassiz  in  the  Mono- 
graphic des  Scutelles  is  only  a  young  Encope  emarginata.  The  posterior 
interambulacral  lunule  commences  as  a  pit  from  the  lower  side,  and  by 
the  time  the  young  Encope  has  attained  a  diameter  of  three  quarters  of 
an  inch,  the  lunule  is  seen  from  above,  also  as  a  small  elliptical  opening. 
The  edge  of  the  test  is  deeply  scalloped,  especially  at  the  median  am- 
bulacral sutures,  where  notches  soon  Appear,  and  the  young  Encope 
gradually  takes  a  deeply  lobed  outline.  These  cuts  may  or  may  not  close, 
and  thus  we  have  the  basis  of  the  great  number  of  species  established 
upon  the  depth  of  lobes,  the  presence  or  absence  of  certain  lunules, 
which  are  nothing  but  features  of  the  young  either  retained  in  the 
37 
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adult  or  greatly  exaggerated.  The  ambulacral  rosette  is  formed  as  in 
Mellita  and  Echinarachnius  by  the  independent  growth  of  the  upper 
part  of  the  ambulacral  area,  which  in  Clypeastroids  grows  more 
rapidly  than  the  rest  of  the  test,  from  the  moment  the  pores  are  joined 
by  grooves,  the  plates  crowding  upon  one  another,  and  pushing  them  or 
part  of  them  towards  the  edge  of  the  test.  In  the  Scutellae  the  pairs  of 
pores  of  the  rosette  are  placed  in  the  sutures  of  the  ambulacral  plates, 
while  in  the  Clypeastroids,  besides  the  pair  of  pores  in  the  sutures  an 
additional  pair  pierces  the  middle  of  each  ambulacral  plate. 

The  development  of  Stolonoclypus  prostratus  and  flat  Clypeastroids 
of  the  type  of  Clyp.  placunarius  is  most  instructive,  tending  to  show  that 
in  connection  with  the  development  of  the  Scutellidce  above  described, 
we  must  probably  introduce  a  complete  reform  among  the  genera 
recognized  as  Lenita,  Scutellina,  Runa,  Echinocyamus,  and  other 
minute  Echinoids,  which  may  eventually  prove  to  be  nothing  but  the 
young  of  other  Clypeastroids,  as  Mellita,  Scutella,  Laganum,  Stolonocly- 
pus, Clypeaster,  Encope,  and  the  like ;  but  want  of  sufficient  material 
prevents  me  from  entering  into  this  comparison  more  in  detail.  Though 
we  know  now,  from  what  has  been  said  above,  that  the  Scutellida3  pass 
through  phases  which  cannot  be  distinguished  from  Moulinsia,  Fibu- 
laria,  Runa,  Scutellina,  and  the  Clypeastroids  proper  pass,  as  I  shall 
show  below,  through  a  stage  of  growth  identical  with  Echinocyamus. 
For  similar  reasons  I  am  inclined  to  consider  Fibularia  as  the  early 
stage  of  some  Clypeastroid.  The  absence  of  partitions  in  some  species,  I 
think,  can  easily  be  accounted  for,  as  they  are  developed  only  later.  TVe 
have  a  species  of  Fibularia  from  the  Sandwich  Islands,  in  which  there 
are  no  partitions  when  very  small,  while  in  the  adult  these  partitions 
are  most  rudimentary.  Greater  material  than  I  possess  is  necessary 
to  elucidate  the  affinity  of  the  genus,  which  certainly  has  all  the 
features  of  immature  Clypeastroids. 

Among  the  Echini,  collected  in  great  numbers  by  Mr.  Pourtales,  was 
a  small  species  showing,  on  careful  examination,  the  facies  of  Echinocy- 
amus, and  which,  after  a  minute  comparison  with  Echinocyamus  pusillus, 
I  could  only  distinguish  from  it,  by  its  more  circular  outline,  larger 
tubercles,  less  crowded  and  thinner  interior  partitions;  observing,  how- 
ever, in  the  horizontal  sutures  of  the  ambulacral  plates,  rows  of  minute 
pores,  extending  from  the  imperfect  rosette  to  the  mouth.  I  at  once 
saw  that  it  must  be  a  young  Clypeaster,  and  on  comparing  them  with 
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young  Stolonoclypus  prostratus,  measuring  half  an  inch  in  length,  rec- 
ognized a  similar  arrangement  in  the  ambulaeral  zone,  below  the  rosette. 
It  was  now  plain  that  our  Florida  Echinocyamus  was  only  a  young 
Stolonoclypus  prostratus,  which  in  the  earlier  stages  is  identical  in  every 
structural  feature  with  Echinocyamus;  for  European  specimens  of 
Echinocyamus  show  the  presence  of  similar  horizontal  rows  of  pores,  as 
in  our  young  Stolonoclypus  from  Florida.  I  am  well  aware  that  no  Cly- 
peaster  has  been  found  in  European  seas,  yet  we  have  evidently  such 
an  incomplete  knowledge  of  the  marine  Fauna,  existing  at  great  depth-, 
to  judge  from  the  collections  made  by  Mr.  Pourtales,  that  negative 
evidence  can  no  longer  be  admitted  in  opposition  to  such  positive  proof 
as  we  find  in  Florida.  The  larvae  referred  by  Miiller  to  Echinocyamus 
were  not  raised  by  artificial  fecundation ;  they  do  not  resemble  Spatan- 
goid  or  Clypeastroid  larvae,  but  seem  closely  allied  to  true  Echinidae 
larvae.  Can  they  not  be  larvae  of  Cidaris  hystrix  and  of  Cidaris  papil- 
lata  —  which  would  account  for  the  presence  of  such  forms  in  the  North 
Sea  and  Mediterranean  —  rather  than  be  referred  to  Echinocyamus  ? 
Very  small  specimens  varied  in  the  number  of  the  tubercles  on  each 
plate,  the  number  of  pores  of  the  imperfect  rosette,  the  changes  being 
similar  in  kind  to  those  observed  in  the  Scutellidae.  From  the  Echi- 
nocyamus stage  they  become  more  pentagonal ;  the  concavity  of  the 
lower  side  increases,  the  partitions  increase  by  the  addition  of  needle- 
shaped  processes,  and  they  soon  attain  the  shape  and  structure  given 
by  Liitken  in  his  figures  of  young  Stolonoclypus  prostratus.  The 
tubercles  increase  more  rapidly  near  the  edge  of  the  test,  and  a  re- 
markable feature  of  these  stages  is  the  presence  of  minute  glassy 
tubercles  similar  to  those  of  Echinoneus,  developing  side  by  side  with 
young  tubercles,  the  function  of  which  is  as  obscure  as  it  is  in  Echi- 
noneus, and  which  are  not  fouud  in  older  specimens. 

The  development  of  Echinolampas  has  thrown  unexpected  light 
upon  the  affinities  of  the  toothless  Galerites  and  of  the  Cassidulidir.  It 
shows  conclusively  that  Echinoneus  is  only  a  permanent  embryonic 
stage  of  Echinolampas,  thus  becoming  allied  to  the  Cassidulida?,  and  that 
it  has  nothing  in  common  with  the  Galerites  as  I  would  limit  them, 
confining  them  entirely  to  the  group  provided  with  teeth.  This  re- 
duces the  type  to  a  most  natural  division,  and  from  what  we  now  know 
of  the  simple  nature  of  the  ambulacra  of  all  Echini  in  their  early  stag 
I  would  not  give  to  this  feature  the  significance  which  it  has  received, 
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but  would  be  inclined  to  unite  the  toothed  Galerites  with  Echinidae  proper 
in  the  same  suborder,  as  a  prophetic  family,  approaching  the  Clypeas- 
troids  by  the  separation  of  the  anus  from  the  apical  system,  and  retain- 
ing the  teeth  and  general  symmetrical  structure  of  the  regular  Echini. 
Though  I  am  aware  that  the  great  development  of  Galerites  in  former 
geological  periods,  and  the  relation  of  the  anus  and  test,  may,  on  further 
acquaintance  with  living  representatives,  entitle  them  to  rank  as  a  sub- 
order intermediate  between  the  Echini  proper  and  Clypeastroids.  Young 
Echinolampadse,  measuring  a  trifle  over  one  eighth  of  an  inch,  are 
elliptical,  resembling  Echinoneus,  with  a  large  transverse  elliptical 
mouth,  the  anus  placed  in  the  truncated  posterior  extremity  above  the 
ambitus.  The  outline  in  profile  is  almost  globular,  each  plate  of  the 
narrow  ambulacral  zone  carries  a  single  principal  tubercle,  surrounded 
by  a  circle  of  miliaries.  The  pores  are  arranged  in  a  vertical  row  of  a 
single  line  of  pores,  three  or  four  for  each  plate,  extending  from  mouth 
to  apex.  The  interambulacral  plates  are  elongated  horizontally,  and 
carry  from  one  to  three  principal  tubercles,  with  numerous  small 
miliaries  arranged  in  circles  round  the  primaries,  or  irregularly  scat- 
tered. In  specimens  twice  the  size  of  the  above,  the  test  is  less  ellipti- 
cal, more  flattened,  and  the  first  trace  of  a  rudimentary  rosette  appears 
as  a  short  row  of  double  pores  extending  from  the  apex,  consisting  of 
from  eight  to  nine  pairs,  only  in  one  of  the  poriferous  zones  of  each  of 
the  pairs  of  ambulacra  —  in  the  anterior  zone  of  the  posterior  pair  and 
the  posterior  zone  of  the  anterior  pair  of  ambulacra  —  the  odd  ambula- 
crum remains  simple.  In  specimens  measuring  above  half  an  inch  this 
rudimentary  one-sided  rosette  has  increased  in  length,  and  traces  of  the 
second  row  of  double  pores  are  seen  in  the  simple  zones  near  the  apex. 
In  specimens  measuring  an  inch  these  rows  have  grown  to  be  half  as 
long  as  the  arc  of  the  rosette  first  formed ;  the  same  structure  has  also 
extended  to  the  abactinal  part  of  the  odd  ambulacrum.  The  elliptical 
outline  is  entirely  lost  in  these  specimens,  the  shape  having  gradually 
become  more  circular,  pentagonal,  and  ovoid.  At  the  same  time  the 
miliary  tubercles  increase  .rapidly  in  number,  forming  dusters  of 
small  tubercles,  embossing  the  plates  of  both  areas.  The  anal  system  is 
covered  by  three  large  triangular  plates,  the  anus  opening  near  the 
edge  of  the  system,  in  a  narrow  slit  covered  by  very  minute  plates. 
The  mouth,  as  the  young  increase  in  size,  becomes  more  and  more 
sunken.     The  buccal    membrane  is   covered  with    minute   plates,  the 
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mouth  opening  in  the  centre.  There  arc  as  yet  no  signs  of  pbyllodes 
or  of  bourrelets,  which  appear  only  later,  the  bourreletfl  being  at  first 

accumulations  of  small  tubercles  between  the  pbyllodes.  When 
measuring  about  half  an  inch  in  length,  the  young  Echinolampas  r  ■- 
sembles  Caratomus  to  such  an  extent  thai  this  stage  was  considered 
for  a  time  a  living  representative  of  Caratomus.  The  larger  series  col- 
lected by  Mr.  Pourtales,  in  his  second  expedition,  showed  conclusively 
the  relationship  to  Echinolampas,  and  proves  the  correctness  of  the 
step  taken  by  Desor  in  removing  Caratomus  and  allied  genera  from 
the  Galeritidas,  and  placing  them  among  the  Cassidulida^,  on  account  of 
the  semipetaloid  nature  of  the  apical  portion  of  the  ambulacra.  Pedi- 
cellaria?  with  a  short  stem  are  irregularly  scattered  over  the  test ;  the 
spines  resemble  those  of  Clypeastroids,  being  short,  slender,  straight,  the 
secondary  spines  silk-like.  The  tentacles,  as  far  as  could  be  ascertained 
from  alcoholic  specimens,  are  provided  with  a  powerful  sucking  disk,  as 
long  as  they  retain  the  aspect  of  Caratomus. 

Among  Spatangoids  proper,  the  examination  of  young  specimens 
shows  that  they  undergo  great  changes  in  outline  during  their  growth, 
that  the  posterior  part  of  the  test  is  especially  subject  to  variation,  that 
the  position  of  the  anus  is  exceedingly  variable  in  one  and  the  same 
species,  that  the  mouth  is  not  labiate  in  the  young  as  in  the  adult,  that 
the  peripetalous  fascioles  and  lateral  fascioles  do  not  change  in  their 
limits,  but  that  the  subanal  and  anal  fascioles  arc  liable  to  great  modifi- 
cations during  their  growth,  and  cannot  be  used  as  distinguishing  features 
of  generic  value,  while  the  permanence  of  the  peripetalous  and  lateral 
fascioles  is  of  great  systematic  value.  The  ambulacral  petaloids  also  are 
greatly  modified  with  age,  generally  becoming  confluent,  while  in  the 
young  they  are  remarkably  distinct  ami  the  pores  not  conjugated.  The 
semita3  are  not  covered  by  regular  pedicellariffl,  as  is  universally  stat.  d 
to  be  the  case.  We  find  on  the  fascioles  minute-  tubercles  carrying 
embryonic  spines.  Troschel  was  the  first  to  call  attention  to  this,  and 
Midler  has  subsequently,  in  his  Embryology  of  the  Echinoderms, 
accurate  figures  of  the  spines  of  the  fa>cioles  of  S.  canaliferus,  in  his 
sixth  Memoir,  Plate  VII.  figs.  7-0.  Yet  these  observations,  da 
back  to  1852,  seem  to  have  escaped  the  attention  of  recent  writers,  who 
persist  in  stating  that  the  fascioles  carry  true  pedicellariee.  These  are 
found  irregularly  scattered  over  the  test,  generally  more  abundantly 
round  the  mouth.     From  the  examination  of  the  pedicellariae  made  in 
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some  of  the  genera  of  this  collection  (Podocidaris),  there  can  now  be 
no  doubt  that  pedicellarise  are  nothing  but  modified  spines  ;  the  exist- 
ence of  pedicellarise  surmounting  a  tubercle  and  moved  by  the  same 
mechanism  as  spines,  as  well  as  the  mode  of  formation  of  the  pedicel- 
larise, as  observed  in  Asteracanthion  and  Spatangoids,  by  Muller  and 
myself,  proves  conclusively  that  they  are  only  more  sensitive  spines, 
performing  the  functions  of  scavengers  or  of  providers,  according  to 
their  position. 

The  Cassiduloid-shaped  mouth  of  young  Spatangoids,  as  well  as  the 
existence  of  several  Spatangoids,  both  fossil  and  recent,  in  which  the 
mouth  has  a  similar  structure,  is  as  convincing  a  proof  as  necessary  of 
the  correctness  of  uniting  Cassiduloids  and  Spatangoids  in  the  same  sub- 
order, though  the  name  given  by  Albin  Gras,  of  "  Irregular,"  is  hardly 
what  could  be  desired. 

Young  Brissopsis  lyrifera,  less  than  a  quarter  of  an  inch  in  length,  are 
cylindrical,  the  mouth  having  a  flat,  crescent-shaped  edge,  the  test  trun- 
cated vertically  at  the  posterior  edge,  surrounded  by  a  prominent  ellip- 
tical sub-anal  fasciole;  the  peripetalous  fasciole  is  elliptical,  undulating; 
the  anus  is  placed  near  the  posterior  extremity  of  the  fasciole.  The  odd 
ambulacrum  carries  four  or  five  large  tentacles  with  lobed  disk;  the  pores 
of  the  odd  ambulacrum  are  single,  not  in  pairs  ;  the  other  ambulacra  are 
short,  straight,  well  defined,  consisting  of  three  and  four  pairs  of  pores 
not  yet  conjugated.  In  older  specimens  the  posterior  edge  of  the  mouth 
becomes  labiate,  the  anus  approaches  the  subanal  fasciole,  which  sends 
out  a  rudimentary  anal  branch,  eventually  uniting  with  the  peripetalous 
fasciole,  the  outline  of  which  becomes  more  pentagonal,  undulating, 
and  elongated  with  the  increasing  size  of  the  petaloid  ambulacra.  The 
posterior  edge  becomes  more  bevelled  with  age,  the  subanal  plastron 
more  prominent,  the  lateral  pairs  of  ambulacra  gradually  tend  to  unite, 
passing  from  a  strictly  Brissopsis  outline  to  one  considered  hitherto 
characteristic  of  Toxobrissus.  The  spines  in  all  young  Spatangoids  are 
strikingly  larger  in  proportion  to  their  size  than  in  the  adult. 

In  Echinocardium  cordatum  the  changes  of  the  mouth,  of  the  out- 
lines of  the  internal  ambulacral  fasciole,  and  the  gradual  confluence  of 
the  lateral  ambulacra  are  similar  to  those  of  Brissopsis  ;  the  posterior 
extremity  undergoes  the  greatest  change  in  outline ;  the  subanal  plas- 
tron is  very  prominent;  in  fact,  the  outline  of  young  E.  cordatum  recalls 
E.  gibbosum.     The  subanal  fasciole  and  anal  branch  are  at  first  united, 


MUSEUM   OF  COMPARATIVE  ZOOLOGY.  295 

but  as  the  specimens  increase  in  size,  the  anal  branch  separates  from  it. 
The  odd  ambulacral  pores  are  at  first  two  single  rows  of  pores,  which 
by  closer  crowding  eventually  alternate,  but  are  not  arranged  in  pairs. 

The  young  Agassizia,  a  quarter  of  an  inch  in  length,  i3  a  flat  elliptical 
Spatangoid  resembling  Gualtcria.  The  peripetalous  and  lateral  fa.scioles 
have  the  same  general  limits  as  in  the  adult,  but  the  arrangement  of  the 
pores  in  all  the  ambulacra  is  identical ;  there  is  but  a  single  pore  for 
each  ambulacral  plate,  as  it  exists  in  the  anterior  pair  and  odd  ambulacra 
of  the  adult;  the  ambulacral  grooves  are  not  yet  formed,  the  anterior 
groove  alone  being  slightly  indicated ;  the  mouth  is  not  labiate. 

The  great  number  of  Spatangoid  genera  established  upon  differences 
in  the  subanal  fasciole,  the  existence  or  absence  of  the  anal  branch,  the 
depth  of  the  ambulacral  grooves,  the  confluence  or  distinctness  of  the 
lateral  ambulacra,  all  based  upon  characters  subject  to  great  variation 
during  growth,  show  the  necessity  of  a  careful  revision  of  the  whole 
group  of  Spatangoids  with  the  data  here  furnished ;  and  such  closely 
allied  genera  as  Maretia,  Spatangus,  Hemipatagus,  and  Macropneus- 
tes ;  Eupatagus,  Plagionotus,  and  Metalia;  Meoma  and  Linthia  ;  Agas- 
sizia, Prenaster,  and  Periaster ;  Gualteria  and  Brissopsis ;  Tripylus, 
Desoria,  Abatus,  and  many  others,  must  be  re-examined  and  critically 
revised  before  we  can  attempt  an  arrangement  of  Spatangoids  into 
natural  families. 

The  subordinal  divisions  usually  adopted  since  their  introduction  by 
Albin  Gras  do  not  seem  satisfactory,  if  tested  by  our  present  infor- 
mation. In  the  first  place,  the  whole  classification  is  based  upon  the 
separation  of  the  anus  from  the  abactinal  system.  From  what  the 
Embryology  of  Echini  has  taught  us,  the  position  of  the  anus  has  not 
the  physiological  importance  attributed  to  it  by  authors  who  have  so 
generally  received  this  classification.  The  unstable  position  it  occupies 
in  the  same  animal  at  different  stages  of  growth  —  at  one  stage  opening 
next  to  the  mouth,  then  on  the  margin,  and  finally  opening  in  the 
central  part  of  the  apical  system  in  the  adult  —  should  make  us  hesitate 
to  adopt  a  single  anatomical  feature  as  our  sole  guide.  In  the  first 
place  the  order  of  Perischcechinida*,  a  most  natural  one,  is  founded 
upon  characters  derived  from  the  structure  of  the  interambulaeral  and 
ambulacral  systems.  The  other  two  suborders,  regular  and  irregular. 
usually  recognized,  can  scarcely  be  called  natural.  The  suborder  of 
regular  Echini  is  more  satisfactory  than  the  other,  though,  from  what  I 
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have  said  of  the  Galerites  with  teeth,  I  should  be  inclined  to  add  them 
to  the  suborder  as  one  of  its  three  subdivisions,  which,  as  here  limited, 
are  the  Cidaridre,  the  Echinidae  proper,  and  the  Galerites.  The  sub- 
order of  "  irregular  "  Echini,  after  the  withdrawal  of  the  Galerites,  still 
contains  the  Clypeastroids.  From  the  structure  of  the  ambulacral  system, 
they  have  some  affinity  with  the  Spatangoids ;  yet  the  presence  of  par- 
titions and  teeth,  combined  with  petaloid  ambulacra,  seem  to  con- 
stitute good  subordinal  characters  for  the  Clypeastroids  as  contracted 
with  the  Spatangoids  proper,  which  include  all  edentate  forms,  taking 
in  also  the  edentate  genera  formerly  placed  among  Galerites  as  well  as 
the  Cassidulida3,  sometimes  regarded  as  independent  suborders. 

III.    Baihymetrical  and  Geographical  Distribution. 

The  accompanying  table  (pp.  298  and  299)  shows  at  a  glance  the 
principal  features  of  distribution  of  the  different  zones  of  depth.  We 
can  distinguish  a  strictly  littoral  fauna,  extending  from  tide-mark  to  gen- 
erally less  than  10  fathoms,  though  a  few  of  the  species  characteristic  of 
this  zone  extend  to  a  depth  of  34  and  40  fathoms.    This  fauna  consists  of 

Diadema  antillarum. 
Echinometra  Michelini. 

"  viridis. 

Lytechinus  variegatus. 
Tripneustes  ventricosus. 
Clypeaster  rosaceus. 
Stolonoclypus  Ravenellii. 
Mellita  testudinata. 
Encope  Michelini. 

"         emarginata. 
Echinoneus  semilunaris. 
Brissus  columbaris. 

A  second  set  of  species,  less  numerous,  extends  from  the  shore  to  a 
much  greater  depth,  —  from  80  to  about  120  fathoms.     They  are 

Cidaris  annulata. 
Echinocidaris  punctulata. 
Meoma  ventrico>a. 
Plagionotus  pectoralis. 
Mccra  atropos. 
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At  a  depth  of .'")()  to  40  fathoms  commences  a  third  set  of  species,  the 

majority  ranging  to  about  1G0  fathoms,  though  two  species  range  to 
'270  fathoms,  marked  *,  and  a  few  species  commence  at  a  greater  depth, 
SO  to  1)0  fathoms.     These  species  are 

*  Dorocidaris  abyssicola. 
Echinus   gracilis. 
Genocidaris  maculata. 

*  Trigonocidaris  albida. 
Rhyncholampas  caribbrearum. 
Echinolampas  caratomoides. 
Neolampas  rostellatus. 
Brissopsis  lyrifera. 
Agassizia  excentrica. 
Echinocardium  ovatum. 

"  laevigaster. 

"  Kurtzii. 

Schizaster  cubensis. 
At  a  depth  of  about  140  fathoms,  extending  to  over  310  fathoms,  are 
found  most  interesting  species  : 

Camopedina  cubensis. 
Podocidaris  sculpta. 
Echinus  Flemingii. 

While  near  the  lowest  depth  reached  by  the  above  species  we  strike 
upon  a  peculiar  fauna  recalling  types  of  the  cretaceous  period,  extend- 
ing from  315  fathoms  to  the  greatest  depth  attained  in  the  straits  be- 
tween Florida  and  Cuba.     These  are 

Salenocidaris  varispina. 
Pourtalesia  miranda. 
Lissonotus  fragilis. 

Two  species  —  Stolonoclypus  prostratus  and  Mellita  hexapora  —  have 
the  greatest  bathymetrical  range,  extending  from  the  shore,  the  one  to 
270  fathoms  and  the  other  to  325  fathoms.  I  would  state,  however,  that 
it  is  only  the  young  which  have  this  great  range;  the  adult  specimens  arc 
limited  to  a  quite  shallow  zone,  —  about  40  fathoms.  In  the  young  of 
our  common  northern  Cuvieria  the  reverse  takes  place,  the  young  being 
quite  common  at  low- water-mark,  while  young  Echinarachnius  and 
T.  drobachiensis  are  found  at  a  much  greater  depth  than  the  adult.  1 
38 
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Cidaiis  annulata  Gray 
Dorocidaris  abyssicola  A.  Ag. 
Salenocidaris  varispina  A.  Ag. 
Diadema  antillarum  Phil. 
Cocnopedina  cubensis  A.  Ag. 
Echinocidaris  punctulata  Desml. 
Podocidaris  sculpta  A.  Ag. 
Echinomctra  Michelini  Des. 
viridis  A.  Ag. 
Echinus  gracilis  A.  Ag. 
Flemingii  Ball 
Genocidaris  maculata  A.  Ag. 
Trigonocidaris  albida  A.  Ag. 
Lytcchinus  varicgatus  A.  Ag. 
Tripncustcs  ventricosus  Ao. 
Clypcaster  rosaccus  Lam. 
Stolonoclypus  prostratus  Ag. 
"              Jtavcncllii  A.  Ao. 
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have  given  the  greatest  depth  of  living  young,  as  the  dead  tests  may 
have  been  dropped  by  fishes  or  carried  by  currents.  The  character  of 
the  Echinian  fauna,  on  the  three  belts  developed  by  the  soundings  of  Mr. 
Pourtales,  are  tolerably  well  defined ;  the  first  zone  being  littoral,  and 
extending  to  90  fathoms,  is  characterized  by  species,  the  majority  of 
which  do  not  range  beyond  40  fathoms,  with  a  few  species  ranging 
somewhat  beyond,  to  about  120  fathoms. 

The  second  zone  (from  90  to  250  fathoms)  is  characterized  by 
species  extending  into  the  first  somewhat  and  attaining  a  range  of  about 
270  fathoms,  with  an  admixture  of  a  few  species  extending  from  140  to 
310  fathoms. 

The  third  zone  contains  the  typical  deep-sea  species  of  Florida, 
extending  from  315  to  500  fathoms. 

Although  we  have  not  a  sufficient  number  of  soundings  to  establish 
homogeneous  zones  of  geographical  and  bathymetrical  range,  an 
analysis  of  the  above  grouping  of  species  shows  us  something  analo- 
gous to  the  distribution  of  animal  and  vegetable  life  in  latitude  and 
height ;  the  oceanic  distribution  being  of  course  an  identity  for 
northern  latitudes  and  southern  depth,  or  a  representation  by  species 
closely  allied. 

For  instance,  we  find  littoral,  as  far  north  as  North  Carolina,  Mcera 
atropos,  Echinocardium  Kurtzii,  and  as  far  as  the  southern  part  of 
Cape  Cod  Echinocidaris  punctulata,  species  which  in  Florida  have  a 
range  in  depth  to  125  fathoms.  Of  their  range  further  north  we  know 
nothing. 

The  following  North-European  species  —  Cidaris  papillata,  Schizas- 
ter  fragilis,  Echinus  Flemingii,  Echinocardium  ovatum,  E.  cordatum, 
Echinocyamus  ?  pusillus,  Brissopsis  lyrifera  —  are  represented  by  their 
allies  or  by  the  identical  species  :  viz.  Dorocidaris  abyssicola,  Schizaster 
cubensis,  Echinus  gracilis,  E.  Flemingii,  Echinocardium  ovatum,  E. 
Kurtzii,  Stolonoclypus  prostratus,  Brissopsis  lyrifera,  which  have 
a  range  somewhat  more  extensive  than  the  previous  species.  These 
same  species,  with  the  addition  of  Brissus  colurabaris,  Echinocardium 
la^vigaster,  Diadema  antillarum,  and  Echinocidaris  punctulata,  are  again 
the  representatives  of  a  Mediterranean  fauna  strikingly  similar,  consist- 
ing of  Cidaris  hystrix,  Schizaster  canaliferus,  Echinus  melo,  Echinocar- 
dium cordatum,  Echinocyamus  ?  pusillus,  Brissopsis  pulvinata.  BrissoH 
Scilla^i,  Echinocardium   gibbosum,  Diadema    europaium,    Echinocidaris 
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sequituberculata.  The  specific  representation  on  both  sides  of  the 
Isthmus  of  Panama  is  becoming  every  day,  as  far  as  Echinoderms  are 
concerned,  more  strikingly  identical.  Since  the  list  given  by  Mr.  Verrill, 
several  species  have  come  to  light,  and  the  following  comparative  list 
of  species  on  both  sides  of  the  Isthmus,  extending  from  Peru  to  the 
Gulf  of  California  on  the  Pacific,  and  including  on  the  Eastern  side 
the  Gulf  of  Mexico,  Florida,  the  northern  coast  of  South  America,  the 
West  Indies  and  Bahamas,  may  not  be  out  of  place.  (I  have  examined 
all  the  species  here  named.)  This  list  would  undoubtedly  be  greatly 
increased  by  additional  dredging. 


Eastern  Fauna. 

( Caribbean. ) 

Cidaris  annulata  Gray 
Dorocidaris  abyssicola  A.  Ac. 
Salenocidaris  varispina  A.  Ag. 
Diadema  antillarum  Phil. 

Caenopedina  cubensis  A.  Ag. 
Echinocidaris  punctulata  Desml. 
Podocidaris  sculpta  A.  Ag. 
Echinometra  Michclini  Des. 
viridis  A.  Ag. 
Echinus  gracilis  A.  Ag. 
"      Flemingii  Ball. 
Gcnocidaris  maculata  A.  Ag. 
Trigonocidaris  albida  A.  Ag. 


Ly 


tcchinus  variegatus  A.  Ag. 


Tripncustes  ventricosus  Ag. 
Clypeastcr  rosaceus  Lam. 
Stolonoclypus  prostratus  Ag 

Ravenellii  A.  Ag. 
Mcllita  tcstudinata  Kl. 

"      hcxapora  Ag. 
Encope  Michelini  Ag. 

"       cmarginata  Ag. 

Eohinoneus  semilunaris  Lam. 

i 

Echinolampas  caratomoides  A.  Ag. 


Western  Fauna. 

(Panamic.) 
Cidaris  Thonarsii  Val. 


Diadema  mexicanum  A.  Ag. 
Astropyga  venusta  Ver. 

Echinocidaris  stellata  Ag. 

Echinometra  Van  Brunti  A.  Ag. 
"  rupicola  A.  Ag. 


Toxocidaris  mexicana  A.  Ag. 
Lytcchinus  semituberculatus  A.  Ao. 

Psammcchimis  pictus  Ver.  is  the  young. 
Bolctia  rosea  A.  Ac. 
Tripneustes  depressus  A.  Ag. 


Stolonoclypus  rotundus  A.  Ag. 
Mellita  longifissa  Mich. 

*'      pacifica  Ver. 
Encope  grandis  Ao. 

"      micropora  Ag. 
Echinoglycus  Stokesi  Gray. 
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Eastern  Fauna.  Western  Fauna. 

Uhyncholampas  caribbgearum  A.  Ag.       Rhyncholampas  pacificus  A.  Ag. 
Neolampas  rostellatus  A.  Ag. 
Pourtalesia  miranda  A.  Ag. 
Lissonotus  fragilis  A.  Ag. 

Lovenia  sp. 
Brissus  colurabaris  Ag.  Brissus  obesus  Ver. 

Meoma  ventricosa  Lutk.  Meoma  grandis  Gray. 

Plagionotus  pectoralis  Ag.  Plagionotus  nobilis  A.  Ag. 

Agassizia  excentrica  A.  Ag.  Agassizia  scrobiculata  Val. 

Brissopsis  lyrif'era  Ag. 
Ecbinocardium  ovatum  Gray. 

"  laevigaster  A.  Ag. 

"  Kurtzii  Gir. 

Schizaster  cubensis  D'Orb. 
Moera  atropos  Mich.  Mcera  clotho  Mich.* 

With  the  exception  of  three  Panama  species,  all  the  West  Coast  species 
have  representatives  on  the  Eastern  Coast.  The  Eastern  species  which 
have  not  as  yet  been  found  represented  on  the  West  Coast  are  the  deep- 
water  species  of  Mr.  Pourtales's  collection,  and,  what  is  very  peculiar,  a 
few  species,  like  Clypeaster  rosaceus,  Echinoneus  semilunaris,  Echino- 
cardium  Kurtzii,  and  Echinolampas,  belonging  to  genera  which  have  a 
most  extensive  range, — in  fact,  an  almost  cosmopolitan  one, — are  found 
everywhere  in  the  great  IndoTPacific  belt,  and  its  continuation  on  the 
West  Coast  of  Africa,  extending  also  to  the  temperate  zones,  on  both 
sides  of  this  equatorial  belt. 

The  relation  of  the  Caribbean  Fauna  with  the  existing  geographical 
distribution  of  Echini  is  shown  by  the  accompanying  faunal  table  (p. 
303),  including  only  strictly  representative  species. 

We  have  in  Genocidaris  maculata  and  Trigonocidaris  albida  repre- 
sentatives of  the  Temnopleuridre,  thus  far  limited  almost  entirely  to  the 
Indian  and  China  seas.  The  littoral  species  having  the  most  limited 
bathymetrical  range  are  those  which  have  the  widest  geographical 
distribution.  They  are  Tripneustes  ventrieosus,  Diadcma  antillarum, 
Cidaris  annulata,  Echinometra  Michelini,  Lytechinus  variegatus,  Mellita 
testudinata,  Encope  emarginata.  Some  of  these  species  extend  from 
the    southern  part  of  Brazil  to  the   Bermudas.     They   all   belong   to 

*  Astriclypcus  Manni  Vehkill  is  found  in  Japan.  Mr.  Yerrill  did  not  know  tho 
exact  origin  of  his  specimen. 
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Dorocidaris  abyssicola  A.  Ao 

— 

Diadema  antillarum  Phil •  *  • 



•  #  • 

•  *  • 

•  *  • 

•  *  • 

•  *  • 



Echinocidaris  punctulata  Des.ml •  #  • 

•  *  • 

•  *  • 



ICcliinomctra  Michelini  Des 

•   *  • 

•  *  • 

•  *  • 

•  ■   •  • 

•  *  • 

Tripncustcs  vcntricosus  Ag 

•   *  • 





•  *  • 

•  *  • 

Stolonoclypus  prostratus  Ag 

•  *  • 

•  *  • 

•  *  • 

•  *  • 



Rhyncholampas  caribbaeanrm  A.  Ao. . .. 

Brissus  columbaris  Ag 

Meoma  ventricosa  Lutk   

•   *  • 



•  *  • 



•  *  • 

— 





Plagionotus  pcctoralis  Ag 

Brissopsis  lyrifera  Ag 

Agassizia  exccntrica  A.  Ag 

•  *  • 

Echinocardium  ovatum  Gray 

locvigaster  A.  Ag 

•  *  • 

Kurtzii  Gir 

Schizaster  cubensis  D'Orb 

Moera  atropos  Mich 

•  *  • 

•  •  •  • 



•  *  • 

Note.  — i  denotes  identity  of  species  ;  *  denotes  representative  species. 
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genera  having  representatives  in  the  great  tropical  belt  surrounding 
the  globe,  formed  by  the  Indo-Pacifio,  Mediterranean,  Senegalian,  West 
Indian,  Panamic,  and  Polynesian  faunae,  —  such  as  Cidaris,  Diaderaa, 
Echinometra,  Tripneustes,  Clypeaster,  Stolonoclypus,  Echinolampas, 
Echinoneus,  Brissus,  the  species  of  which  have  a  great  geographical 
range,  and  are  represented  by  the  following  species:  — 

Cidaris  metularia,  Tripneustes  sardicus,  Echinometra  lucunter, 
Diadema  Savignyi,  Clypeaster  Rangianus,  Stolonoclypus  placunarius, 
Echinolampas  oviformis,  Echinoneus  cyclostomus,  Brissus  carinatus,  all 
of  which  have  an  immense  geographical  distribution. 

The  effect  which  currents  play  in  shaping  the  geographical  distribu- 
tion of  marine  animals  is  very  great ;  we  have  an  example  in  the  Gulf 
Stream  and  the  northern  branch  of  the  Amazonian  current  flowing  into 
the  Gulf  of  Mexico,  which  account  fully  for  the  great  range  of  the 
more  common  littoral  species.  The  Japanese  current  makes  itself  felt 
as  far  as  San  Diego,  two  species  of  Echini  extending  in  the  Northern 
Pacific  from  the  northern  part  of  Japan  along  Kamtchatka,  the  Aleutian 
Islands,  Sitka,  Vancouver's  Island,  the  one  as  far  as  Cape  Mendocino 
(T.  drobachiensis),  the  other  (Dendraster  excentricus)  to  San  Diego. 
The  Indo-Pacific  equatorial  current  has  undoubtedly  been  the  main 
agent  of  the  extensive  geographical  range  of  such  species  as  Cidaris 
metularia,  Echinoneus  cyclostomus,  Heterocentrotus  mammillatus,  Dia- 
dema Savignyi,  Tripneustes  sardicus,  Echirolampas  oviformis,  Brissus 
carinatus,  Stolonoclypus  placunarius. 

The  effect  of  currents  in  thus  extending  the  distribution  of  marine 
animals  would  act  very  differently  upon  the  several  classes  of  the 
animal  kingdom,  and  its  efficiency  depends  to  a  great  extent  upon  the 
nature  of  their  earlier  stages,  and  upon  their  habits  during  that  period. 
The  time  during  which  the  Pluteus  of  Echini  remains  helpless  at  the 
mercy  of  the  currents  is  considerable :  from  early  spring  till  late  in  the 
summer  is  the  usual  time  required  for  the  full  growth  of  the  Pluteus  in 
many  species  of  Sea-urchins,  and  the  distance  which  the  young  could  thus 
be  transported,  even  by  a  sluggish  current,  during  a  single  season,  must 
be  considerable,  even  under  the  most  unfavorable  circumstances. 

Various  writers  have  attempted  to  retrace,  in  former  geological 
periods,  the  probable  course  of  the  currents  and  their  effect  upon  the 
geographical  distribution  of  marine  animals  ;  they  all  agree  in  repre- 
senting up  to  the  cretaceous  period  an  unbroken   equatorial  current, 
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passing  through  Central  Asia,  Arabia,  the  northern  part  of  Africa,  and 
connecting  with  the  Pacific  by  a  narrow  strait  through  the  Isthmus 
of  Panama.  The  existence  of  this  connection  in  the  cretaceous  period 
is  placed  beyond  doubt  by  the  presence  of  an  Ananchytes,  which  I  am 
unable  to  distinguish  from  Ananchytes  radiata,  collected  on  the  Isthmus 
of  Panama,  and  now  in  the  Museum  of  Yale  College,  kindly  loaned 
me  for  examination  by  Professor  Verrill.  From  the  small  number  of 
identical  species,  either  of  Mollusca,  Crustacea,  or  Fishes,  recorded  on 
both  sides  of  the  Isthmus,  this  connection  must  have  been  very  imper- 
fect at  a  comparatively  recent  geological  period,  —  since  the  existence 
of  the  present  Faunae. 

The  question  naturally  arises,  Have  we  not  in  the  different  Faunae 
of  both  sides  of  the  Isthmus  a  standard  by  which  to  measure  the 
changes  which  these  species  have  undergone  since  the  raising  of  the 
Isthmus  of  Panama  and  the  isolation  of  the  two  Faunae  ?  If  the  up- 
heaval of  the  isthmus  has  been  gradual,  it  must,  of  course,  have  cut 
off  the  deep-water  species  on  both  sides  of  the  isthmus,  and  gradually 
have  isolated  the  more  shallow,  till  the  littoral  species  also  became 
separated.  As  a  natural  consequence,  the  deeper  we  go,  the  farther 
back  in  time  we  must  expect  to  find  the  representation,  —  a  result  which 
is  strikingly  confirmed  by  the  nature  of  the  deep-water  Fauna  of  the 
West  Indies.  Unfortunately  we  have  not,  as  in  the  case  of  the  lit- 
toral Faunae,  a  standard  of  comparison.  At  the  same  time,  with 
the  gradual  closing  of  the  Isthmus  of  Panama,  the  greater  part  of 
Central  Asia,  of  the  Arabian  Peninsula,  and  of  Northern  Africa  was 
emerging  from  the  sea,  reducing  the  range  of  the  equatorial  current, 
and  thus  confining  the  course  of  the  currents  much  as  they  are  at  the 
present  time.  This  would  thus  cause  a  limitation  in  the  range  of  the 
species  formerly  having  the  greatest  distribution,  and  extend  that  of 
those  which  were  more  local. 

If  migration  on  land  when  continents  were  joined  together,  and 
subsequent  variations  after  their  isolation  through  submergence,  has 
been  the  main  agent  in  the  distribution  of  the  existing  terrestrial 
Fauna?,,  we  must  acknowledge  a  similar  agency  to  currents  in  the  dis- 
tribution of  marine  Faunae ;  and  by  the  submergence  or  rise  of  various 
portions  of  the  continents,  we  shall  be  able,  if  we  can  trace  these 
changes,  to  reconstruct  within  certain  limits  the  altered  courses  of  the 
main  oceanic  currents,  and  get  some  idea  of  the  probable  geographical 

35 
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distribution  at  different  geological  epochs.  The  greater  the  bathy- 
metrical  range  of  littoral  species,  the  longer  will  such  species  remain 
unaffected,  while  deep-sea  species  may  early  become  isolated  and  re- 
main as  outliers  as  it  were,  —  mementos  of  a  former  condition  of  cur- 
rents, or  even  of  a  previous  geological  period.  The  careful  analysis  of 
the  Fauna  of  a  given  point,  its  comparison  with  other  Faunae,  and  accu- 
rate bathymetrical  data,  would  go  far  towards  reconstructing  the  Natural 
History  of  the  sea  in  former  ages,  and  showing  its  relation  to  the 
present  and  past  times. 

The  representative  species  of  Echini,  Echinocardium,  Psamraechinus, 
Schizaster,  in  the  Arctic  and  Antarctic  boreal  zones  would  be  con- 
sidered as  the  living  representatives  of  a  cosmopolitan  Fauna  existing 
at  the  time  when  the  great  equatorial  current  flowed  unbroken  round 
the  globe,  sending  branches  north  and  south  along  Eastern  North  and 
South  America,  along  Eastern  Japan  and  Australia,  and  the  eastern 
coast  of  Africa ;  while  the  tropical  species  of  the  genera  Diadema,  Cly- 
peaster,  Echinoneus,  Echinolampas,  &c,  existing  at  that  time,  had  a 
more  limited  equatorial  geographical  distribution.  The  subsequent 
period  of  isolation  of  Atlantic  and  Pacific  currents  is  shown  by  the 
existence  of  truly  Atlantic  and  Pacific  species;  while  as  we  go  down  in 
depth  we  go  back  also  in  time,  and  find  at  first  representatives  of 
the  genera  found  in  our  Tertiaries,  while  at  greater  depth  the  species 
are  representatives  of  genera  found  in  the  Cretaceous.  A  more  de- 
tailed comparison  than  can  be  given  here  of  the  Caribbean  Fauna,  with 
the  fossils  of  the  tertiary  and  cretaceous  deposits  of  our  coasts,  would  be 
most  interesting ;  but  unfortunately  the  materials  thus  far  collected  are 
too  fragmentary,  and  we  must  await  a  careful  geological  survey,  accom- 
panied by  deep  dredgings  of  a  considerable  extent  of  coast,  before  we 
shall  have  the  data  needed  to  follow  up  the  important  results  to  be 
gained  in  this  way  for  palaeontology  and  geography,  of  which  our 
present  incomplete  materials  give  us  such  an  interesting  glimpse. 
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IV.     List  of  the  Star-fishes. 

Asterina  minuta  Gray,  Synopsis;  Ann.  Mag.  Vol.  VI,  1841 

Syn.  Astcriscus  brasilicnsis  Lutk.,  Vidensk.  Mcdd.  1859. 

"       stcllifcr  Mun.,  Ncuc  Scesternc. 
Littoral,  to  7  fathoms. 

Pteraster  militaris  M.  T.,  Syst.  d.  Asteriden. 
From  120  to  125  fathoms. 

Pentaceros  gigas  Ag. 

Syn.  Pentaceros  grandis,  reticnlatus,  gibbus  Gray,  Synops. 

Orcaster  reticulatus,  O.  aculeatus,  M.  T.,  Syst. 

Oreaster  gigas  Lutk. 
Littoral,  to  128  fathoms. 

Astropecten  antillensis  Lutk. 
Littoral,  to  147  fathoms. 

Astropecten  articulatus  Lutk.,  Vidensk  Med.  1864. 

Syn.  Asterias  articulata  Say.,  Journ.  Acad.  Nat.  Sciences,  Phila.  1825. 
Littoral,  to  5  to  6  fathoms. 

Astropecten  variabilis  Lutk. 

Littoral,  to  7  fathoms. 

I  have  thus  far  only  met  with  three  species  of  Astropecten  from  Florida  and 
the  West  Indies,  though  as  many  as  six  or  seven  nominal  species  arc  known. 
The  names  of  Liitkcn  are  given  for  want  of  authentic  specimens  of  the  others. 

Luidia  clathrata  Lutk. 
Littoral,  to  101  fathoms. 

Luidia  alternata  Lutk. 

40  fathoms. 

Ophidiaster  (Linckia  Lutk.)  omithopus  Val. 

Syn.  O.  omithopus  M.  T.,  Syst.  d.  Ast. 

Lutk. 
Littoral,  to  26  fathoms. 

Ophidiaster  flaccidus  Lutk. 
Littoral,  to  123  fathoms. 
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Othilia  spinosa  Gray,  Synops. 

Syn.  Echinaster  spinosus  M.  T.,  Syst. 
Littoral,  to  6  fathoms. 

Othilia  braziliensis  Ag. 

Syn.  Echinaster  braziliensis  M.  T.,  Syst. 
Littoral,  to  5  or  6  fathoms. 

Aster aeanthion  mexicanum  Lutk. 

From  80  to  120  fathoms. 

Asteracanthion  tenuispinum  Lutk. 

Syn.  Asterias  tenuispina  Lam. 

Asterias  atlantica  Ver.,  Trans.  Con.  Ac. 

From  120  to  174  fathoms. 

With  the  exception  of  the  Pteraster  and  Asteracanthion  tenuispinum, 
the  bathymetrical  and  geographical  distribution  of  the  Star-fishes  does 
not  show  any  striking  features.  The  presence  of  a  northern  and  of  a 
Mediterranean  species  in  Florida  is  fully  in  accordance  with  the 
results  derived  from  other  classes  ;  as  with  Echini  and  Ophiurans, 
we  find  the  young  in  much  deeper  water  than  the  adults.  This  is  particu- 
larly well  shown  in  a  series  of  Pentaceros  gigas  ;  the  smallest  specimens 
(Pteraster-like  in  shape)  are  from  128  fathoms,  more  advanced  stages 
(Goniodiscus-like)  are  from  68  fathoms,  a  still  more  advanced  stage 
from  42  fathoms.  The  same  is  the  case  with  Luidia  clathrata  and 
Astropecten  antillensis. 

Cambridge,  October,  1869. 
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No.  10.  —  Preliminary  Report  on  the  Ophiuridce  and  Astrophy- 
tidce  dredged  in  deep  water  between  Cuba  and  the  Florida  Ji 
by  L.  F.  de  Pourtales,  Assist.  U.  S.  Coast  Survey.     Pre- 
pared by  Theodore  Lyman. 

(Communicated  by  Professor  B.  Peirce,  Sup't  U.  S.  Coast  Survey.) 

I.    General  Remarks. 

From  the  small  circle  of  the  Caribbean  waters  there  are  now  known 
sixty-three  species  of  Ophiurans  and  Astrophytons,  nearly  all  of  which 
are  critically  determined.  The  standard  work  of  Miiller  and  Troschel, 
published  in  1842,  did  not  contain  a  greater  number  of  well-defined 
species  from  the  whole  world!  Considering  their  number  and  their 
bathymetric  range  (which  goes  nearly  to  400  fathoms)  we  are  justified 
in  looking  upon  their  faunal  data  as  of  real  importance.  First,  then, 
considered  within  their  own  peculiar  sea  dominion,  to  what  depths  do 
these  species  descend,  and  to  what  shallows  do  they  rise  ?  A  glance  at 
the  following  table  will  reply.  Those  species  with  which  naturalists 
have  been  most  familiar  as  "  West  Indian  "  are  pretty  much  littoral. 
The  abundant  forms  of  Ophiocoma  echinata,  Ophiura  cinerca,  Ophiactis 
Mulleri,  &c,  swarm  among  the  sponges  and  madrepores  of  the  warm 
shallows.  A  faw  descend  to  35  or  40  fathoms,  as  if  to  reach  a  hand  to 
their  deep-sea  relations  ;  such  are  Ophiura  brevispina  and  Ophiolepls 
elegans ;  there  are  even  two,  Ophiostigma  isacanthum  and  Amphiura 
tenera,  that  have  been  found  respectively  at  75  and  128  fathoms.  But 
these  are  exceptions,  for  if  the  dredge  sometimes  brings  up  a  littoral 
brittle-star,  it  is  a  straggler  and  not  an  inhabitant.  Between  15  and  75 
fathoms  there  is  a  mixed  region  where  dwell  the  more  venturesome 
of  the  littoral  species  and  certain  new-comers,  that  either  recall  the 
European  fauna  {Opldoghjpha  accrratn)  or  seem  a  continuation  of 
the  littoral  types  {Ophiactis  plana,  OphiocniJa  olirccca).  It  is  be- 
low 100  and  even  200  fathoms  that  the  really  new  types  are  found. 
The  seven  new  genera  herein  described  have  all  a  maximum  depth  of 
more  than  100  fathoms,  and  only  one,  Ophiothamnus,  runs  into  iess 
than  75  fathoms.  All  the  species  below  250  fathoms  are  either  of  new 
genera,  or  are  singular  forms  of  old  genera  (Ophioghjpha  falcifm^ 
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Ophiaclis  humiUs,  &c).  If,  therefore,  these  zones  of  sea  bottom  were 
to-morrow  turned  to  stone,  we  should  find  a  certain  separation  of  species, 
but  there  would  be  overlapping  species  that  would  connect  the  fossils, 
as  of  one  formation.  Such  are  the  vertical  relations.  The  horizontal 
relations  can  only  partially  be  known,  except  in  the  direction  of  the 
European  coast,  because  there  have  been  no  considerable  dredgings  on 
the  American  side,  either  to  the  north  or  the  south,  and  comparisons 
must  be  made  only  with  the  littoral  forms.  It  is  well  known  that  a  few 
of  the  Florida  Ophiurans  (Ophiactis  Krehsii,  Ophiolepis  clegans,  &c.) 
have  been  found  as  far  as  Charleston,  S.  C,  while  in  the  direction  of 
Brazil  many  species  are  found  (  Ophiomyxa  flaccida,  Ophiactis  Krehsii, 
Ophionereis  reticulata,  Ophiothrix  violacea,  Ophiolepis  paucispina, 
Ophiura  cinerea,  0.  appressa,  Ampliiura  Riisei,  Ophiopsila  Riisei). 
One  species,  Hemipholis  cordifera,  has  been  collected  in  Charleston  and 
in  Rio,  but  not  yet  between  those  points. 

Naturalists  seem  to  overlook  the  met,  that,  although  the  edges  of 
the  Caribbean  fauna  spread  thus  wide,  they  encounter  two  other 
faunas,  north  and  south.  At  Charleston,  Ophiothrix  angulata  and 
Amphiura  atra  are  forms  not  seen  on  the  Florida  coast,  while  at  Rio 
the  Ophiura  Januarii,  Ophioceramis  Januarii,  and  several  species  of 
Amphiura  attest  a  region  of  new  marine  life.  It  is  already  well  known 
that  the  littoral  Ophiuran  faunas  of  North  and  Middle  Europe  and  the 
Gulf  of  Mexico  are  not  comparable  with  each  other,  even  the  genera 
being  often  different.  How  is  it  with  the  deep-sea  forms  ?  One  species 
is  identical,  —  Ophiomyces  frutectosus, —  and  this,  strangely  enough,  was 
never  seen  by  human  eye  until  within  a  few  months.  Two  other  spe- 
cies mag  be  identical,  — Astrophyton  arborescens  and  Ampliiura  tencra 
(z=elegans?).  One  species  is,  in  the  true  sense,  representative, — 
Ophioglypha  acervata  (comp.  0.  albida).  The  remaining  fifty-nine 
species  are,  so  far  as  we  now  know,  Caribbean.  As  to  the  Panama 
fauna,  the  similarity  between  the  opposite  sides  of  the  Isthmus  has 
already  been  shown  by  Liitken,  Verrill,  and  myself.  The  correspond- 
ence of  the  twelve  twin  species  shown  in  the  following  table  is  some- 
thing more  than  casual :  — 

Caribbean  Fauna.  Panama  Fauna. 

Ophiura  cinerea  Lym.  Ophiura  teres  Lym. 

Ophiolepis  elegans  Ltk.  Ophiolepis  variegate  Ltk. 
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Cabibbbab  Fauna. 

Ophiozona  impressa  Lym. 
Ophiocoma  pumila  Ltk. 
Ophiaetis  Krebsii  Ltk. 

Amphiura  tenera  Ltk. 

Amphiura  Riisei  Ltk. 
Ophiophragmus  septus  Lym. 
Ophiocnida  scabriuscula  Lym. 
Hemipholis  cordifera  Lyra. 
Ophionereis  reticulata  Ltk. 
Ophiothrix  violacea  M.  and  T. 


Panama    Fauna. 

Ophiozona  paeifica  Lym. 
Ophiocoma  Alexandri  Lym. 
Ophiactis  virescens  Orst.  and  Ltk. 
Amphiura  violacea  Ltk. 

"  puntarenie  Ltk. 

"  microdiscus  Ltk. 

Amphiura  grisea  Ljn. 
Ophiophragmus  marginatus  Lym. 
Ophiocnida  hispida  Lym. 
Hemipholis  affinis  Ljn. 
Ophionereis  annulata  Lym. 
Ophiothrix  spiculata  LeC. 


How  is  it  that  the  vast  Pacific  fauna,  common  to  the  waters  between 
Zanzibar  and  the  Sandwich  Islands  and  between  Loo  Choo  and  the 
Kingsmill  group,  changes  its  character  near  Panama,  and  takes  on  a 
partial  Caribbean  form  ?  We  might  think  that  the  mingling  of  the 
two  oceans,  before  the  upheaval  of  the  isthmus,  was  the  origin,  and 
that  the  differences  between  these  species  was  the  measure  of  their 
variation  since  the  cretaceous  period.  But  then  the  Caribbean  forms 
appear  on  the  Pacific  side,  while  the  Pacific  forms  seem  not  to  come 
over ;  and  no  matter  whether  there  is  or  is  not  a  difference  of  level 
between  the  oceans,  it  would  scarcely  have  availed  to  prevent  a  mix- 
ture in  both  directions  by  storms,  or  by  currents.  It  is  also  perfectly 
credible  that  water-birds  should  mix  the  faunae  across  an  isthmus 
which  has  a  minimum  width  of  twenty-eight  miles,  just  as  they  con- 
vey fish  eggs  to  distant  and  isolated  ponds.  But  again  there  is  the 
Bame  objection  as  before.  I  must  therefore  content  myself  with  saying 
that  of  these  twelve  pairs  of  species  there  are  several  that  would  prob- 
ably be  considered  only  as  varieties,  if  they  lived  in  the  same  waters. 
Speculation  is,  after  all,  of  small  value,  because  the  facts  are  insufficient, 
and  because  there  is  a  prospect  of  getting  many  more  facts.  For  ex- 
ample, all  the  diligent  dredging  on  the  European  coasts  bad  failed  to 
show  a  species  of  brittle-star  identical  with  the  Caribbean  ;  but,  almost 
at  the  same  time,  two  expeditions  bring  up,  from  a  depth  of  only  7") 
fathoms,  a  species  new  to  science  and  common  to  the  two  sides  of  the 
warm  Atlantic.     Such  is  the  value  of  negative  evidence  ! 
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II.   Descriptions  of  New  Genera  and  Species,  with  Critical  Remarks. 

Here  follow  descriptions  of  seven  new  genera  and  twenty-one  new 
species.  There  were,  besides,  two  specimens  of  Ophiothrix,  brought 
up  from  110  and  206  fathoms.  The  one  had  the  disk  completely  hid- 
den by  little  thorny  stumps,  showing  only  the  points  of  the  radial 
shields ;  the  arm-spines  were  long,  slim,  and  very  jagged ;  the  other 
specimen  had  a  small,  compact  disk,  with  naked  radial  shields  spotted 
with  green,  and  green  cross  lines  on  the  arms ;  in  the  centre  of  the  disk, 
spines ;  arm-spines  short  and  very  jagged.  Both  were  young,  and  I 
did  not  choose  to  add  to  the  present  complication  of  this  difficult  genus 
by  describing  them.  The  Ophiothrix  violacea  displays  certain  varia- 
tions at  a  depth  that  are  not  seen  in  shallows,  but  I  believe  the  species 
is  the  same.  There  also  were  two  species  of  Amphiura,  probably  new, 
but  too  imperfect  to  describe ;  and  one  soft-bodied  little  thing  that  may 
be  the  young  of  Ophiomitra,  or  may  be  new. 

OPHIURIDJE. 

Ophioglypha  acervata  Lyman,  sp.  nov. 

Special  Marks.  —  Three  arm-spines  of  unequal  lengths  ;  the  middle  one 
commonly  shortest ;  towards  the  tip  of  the  arm  the  spines  are  longer  as 
compared  with  the  side  arm-plates.  Under  arm-plates  with  a  peak  or 
point  without.  Those  papilla?  of  the  "  arm-comb,"  which  are  beneath  the 
disk,  are  flat  and  square,  so  as  to  form  an  even  close-set  row. 

Description  of  a  Specimen.  —  Diameter  of  disk  9  mm.  Length  of  arm 
(broken)  about  40  mm.*  Mouth  papillae  seven  to  each  angle,  of  which  the 
innermost  is  central,  lying  just  below  the  teeth,  and  of  similar  form,  so 
that  it  might  as  properly  be  considered  a  true  tooth  ;  the  mouth-papilla  on 
each  side  is  of  the  same  shape,  but  the  two  outer  ones  are  flattened,  angu- 
lar, much  wider  than  long,  with  a  cutting  edge  re-enteringly  curved,  or 
notched.  Teeth  three,  four,  or  even  five,  shaped  like  a  blunt  spear-head, 
swelling  in  the  middle,  and  rounded.  Mouth-shields  as  long  as  broad ; 
broader  without  than  within* ;  outer  side  cleanly  curved,  inner  side  making 
an  angle;  length  to  breadth  1.8  :  1.8.  Side  mouth-shields  narrow,  and  of 
equal  width,  meeting  within,  and  thence  running  along  the  inner  angle  of 
the  mouth-shield  to  the  head  of  the  genital  slit.     First  under  arm-plate  as 

*  The  arm  is  doubtless  much  longer  than  this,  usually.    In  some  smaller  specimens 
it  ran  out  in  a  thread-like  way,  something  after  the  manner  of  0.  robasta. 
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large  as  any  ;  broader  than  long;  of  a  rounded  diamond-shape,  with  a  dis- 
(inct,   rounded   peak  without;   length  to   breadth   .0  :  .9.      Second   plate 
touching  the  first  ;  third  plate   barely  separated   from  the  second  by  the 
juncture  of  the  under  arm-plates  ;  fourth  plate  well  separated  from  its  suc- 
cessor, as  are  all  those  beyond.     Fifth  plate  bounded  within   by  two  re- 
entering curves,  which  come  to  a  point  on  the  median  line  ;  without,  it  has 
a  little  peak  in  the  centre  which  gives  it  a  faintly  tri-lobed  appearance ; 
the  laterals  arc  short  and  straight ;  length  to  breadth  .5  :  .8.     The  plates 
beyond  this  one  have  a  similar  form,  but  continually  grow  smaller  by  the 
increased  encroachment  of  the  side  arm-plates.     Side  arm-plates  meet  be- 
low at  the  third  under  arm-plate  ;  and,  above,  at  the  ninth  upper  arm-plate  : 
their  upper  edges  are  re-enteringly  curved,  which  gives  a  peculiar  shape  to 
the  upper  arm-plates.     These  last  are,  near  the  disk,  broader  without  than 
within,  with  a  strongly  curved  and  thickened  outer  side ;  and  their  laterals 
are  curved  by  reason  of  the  peculiar  form  of  the  side-plates  ;  further  out, 
where  they  do  not  touch  each  other,  they  come  to  a  point,  within  ;  length  to 
breadth  (sixth  plate)  .8  :  .7.    Disk,  above,  covered  with  crowded,  irregular, 
flattened  scales,  none  of  which  are  much  swelled,  so  that  the  surface  is  nearly 
smooth.     The  primary  plates  are  not  conspicuous  either  by  size  or  thick- 
ness, except  the  central  one,  which  is  very  distinct,  nearly  round,  and  .6 
mm.  in  diameter.     Radial  shields  large,  thick,  and  conspicuous ;  irregular 
pear-seed  shape,  and  strongly  diverging;  length  to  breadth  2  :  1.4;  they 
are  entirely  separated  by  a  very  irregular  wedge  of  scales,  which  some- 
times consists  of  a  double  row ;  sometimes  of  a  mixture  of  a  single  and 
double  row,  respectively  of  larger  and  smaller  scales.     The  large,  thick 
radial-scales  carry  all  the  papilla)  of  the  arm-comb,  which  are  about  twenty 
in  number  on  each  side  and  of  two  sorts ;  those  seen  from  above  are  sharp 
and  diverge  from  each  other ;  those  seen  from  below  are  flat  and  square, 
so  as  to  form  an  even,  close-set  row;  there  are  about  ten  of  each  kind,  and 
those  at  the  ends  of  the  row  differ  most.    The  arm-comb  is  continued,  alonor 
the  edge  of  the  genital  slit,  by  a  row  of  about  seventeen  very  fine  papilhc. 
On  the  upper  arm-plates  within  the  notch  is  a  row  of  fine  papillae  corre- 
sponding to  those  of  the  arm-comb.     The  scales  of  the  interbrachial  spaces 
below  are  thin  and  crowded.     Arm-spines  cylindrical,  blunt,  scarcely  ta- 
pering; lengths  to  that  of  the  under  arm-plate  (eighth  joint)  .4,  .2,  .3  :  .5. 
Further  out  on  the  arm  they  are  proportionately  mueh  longer,  and  towards 
the  last  third  of  the  length  the  lowest  spine  is  nearly  or  quite  as  long  as 
the  side  arm-plate ;  there,  also,  they  are  more  slender,  and  taper  to  a  fine 
point.     Twelve  tentacle  scales  on  the  fust  pore,  seven  being  on  the  side 
next  the  interbrachial  space ;  six  scales  on  the  second  pore ;  five  on  the 
third  ;  four  on  the  fourth ;  three  on  the  fifth  ;  two  on  the  sixth ;  and  one 
scale  on  the  joints  beyond  that. 
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Color,  in  alcohol,  light  gray. 

Variations. — A  specimen  with  a  disk  of  6  mm.  had  the  arm-spines 
nearly  equal  (the  lowest  rather  shortest),  and  three  fourths  as  long  as  the 
side  arm-plate.  In  general  the  middle  spine  is  shortest,  but  in  a  consider- 
able series  examined  numerous  variations  were  to  be  seen ;  rarely,  the 
spines  on  some  part  of  the  arm  were  equal ;  yet,  even  then,  they  would  be 
of  unequal  lengths  on  other  parts.  A  specimen  with  a  disk  of  3  mm.,  had 
the  under  arm-plates  comparatively  smaller,  but  still  exhibiting  in  one  way 
or  another  the  characteristic  peak  or  lobe  on  the  outer  side  ;  the  fourth 
plate  was  broad,  regular,  heart-shape,  but  with  a  little  point  within  where 
the  outer  sides  of  the  side  arm-plates  joined  on  the  median  line  ;  the  tenth 
plate  was  similar,  but  the  outer  side  being  wavy  gave  greater  distinctness 
to  the  little  lobe  ;  on  the  upper  surface  of  the  disk,  a  greater  proportionate 
space  was  occupied  by  the  primary  plates,  though  none  of  them  touched 
each  other ;  the  radial  shields  were  quite  separated  by  two  large  rounded 
plates )  the  notch  of  the  disk  only  included  a  part  of  one  upper  arm-plate, 
and  the  side  arm-plates  met  above,  at  the  third  joint  from  the  disk.  In  a 
very  young  specimen,  having  a  disk  only  1  mm.  in  diameter,  nearly  all  the 
surface  of  the  upper  disk  was  covered  by  six  large,  round  primary  plates, 
one  in  the  centre  and  one  opposite  each  arm  ;  immediately  round  the 
centre  plate  were  five  small  ones,  situated  opposite  the  interbrachial  spaces  ; 
over  each  arm  were  two  very  small  radial  shields  like  scales,  and,  in  the 
interbrachial  space,  on  the  edge  of  the  disk,  a  large  plate  ;  finally,  there 
was  one  more  small  plate  in  each  interbrachial  space,  making  a  total  of 
thirty-one  pieces.  The  notch  of  the  disc  was  scarcely  indicated,  and  there 
was  no  arm-comb.  Below,  the  interbrachial  spaces  were  almost  filled  by 
the  mouth-shields.  The  side  arm-plates  bore  three  short  spines  about  one 
third  the  length  of  the  joint  resembling  those  of  0.  albida,  and  met  both 
above  and  below,  on  all  the  joints  ;  although  the  upper  and  lower  arm- 
plates  were  well  defined  and  had  nearly  their  true  shapes. 

This  species,  brought  up  in  numbers  from  30  to  125  fathoms,  is  of  high 
interest ;  first,  because  it  seems  not  to  live  in  company  of  any  species  of  the 
same  genus  ;  and  secondly,  because  it  much  resembles  Ophioglypha  albida, 
so  widely  distributed  in  the  North  European  seas  and  in  the  Mediterranean. 
It  is,  however,  distinguished  by  the  different  form  of  the  arm-spines,  arm- 
comb,  and  under  arm-plates.  Ophioglypha  Grubei  has  very  similar  under 
arm-plates  (if  Heller's  drawing  is  accurate),*  but  differs  in  the  arm-spines 
and  in  the  curious  swelling  of  the  upper  arm-plates.  Mr.  Ljnngman  kindly 
examined  the  specimens  and  derided  that  they  did  not  agree  with  any  of 
the  numerous  varieties  of  0.  albida,  with  which  he  is  familiar      He  also 

*  Sitzungsb.  dor  Kais.  Akad.  der  Wissens.  XLVI,  p.  415,  pi.  II,  figs.  13-16. 
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stated  that  0.  Grubei  was  only  a  variety.     I  examined  specimens  of  0.  albida 
dredged  by  the  '*  Josephine n  at  the  Azores,  and  they  were  as  different 
from  0.  acervaia  as  those  of  Scandinavia. 
Several  localities,  in  from  JO  to  125  fathoms. 

Ophioglypha  falcifera  Lyman,  sp.  nov. 

Special  Marks.  —  Three  arm-spines,  the  middle  one  is  a  strong  hook, 
turned  upwards.  Arm-comb  single,  running  along  the  genital  plate  and 
along  the  outer  edge  of  radial  shield,  above  the  arm. 

Description  of  Specimen.  —  Disk  4.5  mm.  Arm  10  mm.  Width  of  arm, 
1  mm.  Mouth-papillae  very  short  and  broad  and  so  closely  soldered  as  to 
appear  like  a  plain  line  ;  usually,  however,  there  may  be  distinguished  four 
on  each  side,  of  which  the  two  outer  are  longest ;  besides  these,  there  is 
a  central,  inner  one,  not  soldered  with  the  rest,  having  a  blunt  diamond 
shape,  somewhat  like  the  teeth,  under  which  it  lies. 

Mouth-shields  rounded  heart-shape,  with  a  wide  curve  without,  and  a  de- 
cided obtuse  angle  within  ;  length  to  breadth  1.1  :  .8.  Side  mouth-shields 
rather  narrow,  meeting  within,  and  extending  outwards  to  the  lateral  cor- 
ner of  the  mouth-shield.  Under  arm-plates,  near  base  of  arm,  as  long  as,  or 
longer  than,  broad ;  much  wider  without  than  within ;  bounded  without  by  a 
curve,  within  by  a  small  angle  whose  sides  are  re-entering  curves,  and  on  the 
sides  by  re-entering  curves;  a  little  further  out  the  curves  of  the  inner  an<de 
and  of  the  side  of  the  plate  are  blended  in  one,  and  the  plate  then  resem- 
bles a  broad  wedge  with  curved  outlines.  This  wedge  widens  and  shortens 
as  it  is  found  further  out  on  the  arm,  so  that,  near  the  end,  it  consists  of  a 
very  obtuse  angle  without,  and  of  a  wavy  border  within,  having  a  little 
central  peak;  length  to  breadth  (4th  joint)  .4  :  .4.  Side  arm-plates  meet- 
ing everywhere  below,  and  also  above,  beyond  the  first  joint  from  the  disk. 
Their  line  of  juncture  at  the  fourth  joint  is  equal  to  half  the  length  of  the 
under  arm-plate;  the  total  length  of  the  joint  being  .6  mm.  This  propor- 
tion rapidly  increases,  and,  near  end  of  arm,  this  line  is  double  or  treble 
the  length  of  the  under  arm-plate.  Upper  arm-plates  fan-shape,  bounded 
without  by  a  curve  and  within  by  two  re-entering  curves,  which  meet  on  the 
median  line ;  length  to  breadth  .4  :  .5.  Disk  covered  above  by  numerous 
rounded  scales  in  concentric  rows,  each  row  standing  higher  than  that  out- 
side ;  the  central  primary  plate  is  highest  of  all,  and  has  a  diameter  of  .8  mm. 
Among  these  are  a  few  smaller,  irregular  scales.  There  are  three  of  these 
concentric  circles,  whereof  the  outermost  includes  the  radial  shields,  which 
are  of  a  rude  pear-seed  form,  touching  near  their  outer  third,  so  that  they 
diverge  widely  within,  and  less  widely  without,  forming  a  notch  in  the  disk 
which  includes  part  of  an  upper  arm-plate  ;  length  to  breadth  .8  :  .8.  They 
are  separated  within  by  part  of  a  large  scale,  which  has  a  rude  diamond 
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form.  Below,  the  disk  is  covered  by  half  a  dozen  plates,  in  each  interbra- 
chial  space,  arranged  in  two  concentric  rows  ;  besides  which  a  wide  genital 
plate  runs  along  the  slit,  bearing  on  its  edge  a  row  of  short,  stout,  rounded 
papillae,  which  run  from  the  second  under  arm-plate  upwards  along  the 
outer  edge  of  the  radial  shield  to  a  point  about  opposite  the  lateral  corner 
of  the  upper  arm-plate.  Arm-spines  three,  very  short  and  small ;  lengths 
to  that  of  under  arm-plate  (3d  joint)  .2,  .2,  .2  :  .4.  At,  and  beyond  the 
first  joint  outside  the  disk,  the  middle  spine  takes  on  the  form  of  a  broad, 
strong  hook,  having  two  curved  teeth  on  the  upper  edge.  At  the  tip  of 
the  arm  there  are  but  two  spines,  of  which  the  upper  is  the  hook.  Tenta- 
cle scales  of  the  mouth-tentacles  six  ;  three  on  each  side  of  a  verv  narrow 
incision,  which  is  squeezed  between  the  side  mouth-shield  (which  bears 
three  of  the  scales)  on  one  side,  and  the  large  first  under  arm-plate  and  the 
outermost  mouth-papilla  on  the  other  side.  Second  pore  with  six  scales, 
arranged  round  a  narrow  oval ;  third  pore,  two  scales,  side  by  side ;  and 
those  beyond,  only  one  scale,  which,  at  some  distance  out  on  the  arm,  is 
very  minute  and  difficult  to  be  seen. 

Color,  in  alcohol,  white. 

Variations.  —  Another  smaller  specimen  had  the  disk  3  mm.  and  the  arm 
9  mm.  The  mouth-shields  were  proportionately  longer  than  in  the  first 
mentioned,  —  a  variation  common  to  the  whole  genus. 

Two  specimens,  in  377  fathoms,  south  of  Rebecca  Channel. 

The  plates  on  the  disk  indicate  that  these  specimens,  although  by  no 
means  fully  grown,  are  yet  large  enough  to  show  the  adult  characters. 
Thus  0.  Sarsii,  with  a  disk  of  4.5  mm.  (see  Liitken  Addit.  ad  Hist.  Oph.  Pt. 
I,  PI.  I,  fi"\  3),  is  more  young,  in  this  respect,  than  0.  falcifera,  and  yet  has 
taken  on  all  the  parts  needed  for  ready  recognition  of  the  species.  We 
may  look  for  an  adult  of  this  curious  species  about  the  size  of  0.  Sarsii,  or 
.  rather  smaller,  and  having  a  large  number  of  small  plates  on  the  disk.  The 
stout,  double-toothed  hook,  as  a  middle  arm-spine,  is  only  an  embryonic 
organ  carried  forward.  In  the  very  tip  of  the  arm  of  0.  accrvata  I  have 
found,  on  the  last  fourteen  joints,  only  two  spines ;  and  of  these  the  upper 
one  was  flattened,  and  bore  on  its  upper  edge  (just  as  in  O.falcifera) 
about  nine  microscopic,  hooked  teeth.  It  may  be  that  the  fully  grown 
O.falcifera  has  the  middle  hook,  at  the  base  of  the  arm,  so  overgrown  as 
to  form  a  stumpy  spine. 

Ophiocten  depressum  Lyman,  sp.  nov.  * 

Special  marls.  —  Disk  very  thin  and  flat,  with  a  sharp  edge.  The 
granules  of  the  disk  are  numerous,  but  irregularly  scattered ;  none  on  the 

*  This  species  departs  a  good  deal  from  die  typical  Ophiocicn.     The  disk  granulation 
is  not  continuous,  but  scattered;  there  are  no  combs  of  spines  on  the  outer  edges  of  the 
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interbrachial  Bpecies,  below.     A  row  of  papillae  along  the  outer  end  of  the 
radial  shield  and  the  edge  of  the  disk.     Two  arm-spines. 

Description  of  a  Specimen,  —  Diameter  of  disk  8  mm.  Length  of  arm 
(broken)  about  50  mm.  Mouth-papillae  seventeen  to  twenty-one  to  each 
angle:  of  these,  usually  three  are  rounded,  tapering,  spear-head  shape,  and 
point  to  the  centre  of  the  mouth,  being  placed  at  the  apex  of  the  angle; 
the  remainder  are  much  smaller,  and  are  flat  and  squarish ;  they  form  a 
connected  row,  the  two  outermost  usually  borne  on  the  edge  of  the  side 
mouth-shield,  the  remainder  on  the  mouth-frames.  Teeth,  four;  flat,  deli- 
cate, long,  and  tapering  to  a  point.  Mouth-shields  broad,  rounded  heart- 
shape,  with  a  little  peak  within.  Side  mouth-shields  long  and  narrow; 
they  begin  at  the  junction  of  the  first  under  arm-plate  with  the  side  arm- 
plate  of  the  second  joint,  and  run  thence  across  the  end  of  the  genital  slit, 
meeting  nearly,  or  quite,  at  the  inner  point  of  the  mouth-shield.  Under 
arm-plates  in  contact  with  each  other  along  the  whole  basal  part  of  the  arm. 
First  plate  small,  round  hexagonal,  longer  than  broad,  and  wedged  between 
the  outer  ends  of  the  neighboring  side  mouth-shields.  Second  plate  nar- 
rowed within,  and  bounded  by  six  sides;  as  follows:  outer  side  nearly 
straight ;  laterals  short  and  straight ;  inner  laterals  re-enteringly  curved,  to 
admit  the  large  tentacle  pores,  and  converging  on  the  inner  side,  which  is 
straight  and  very  short.  Fifth  plate  as  broad  as  long ;  outer  side  slightly 
re-enteringly  curved ;  inner  side  a  little  curved ;  laterals  nearly  straight, 
inner  laterals  short,  and  a  little  re-enteringly  curved ;  length  to  breadth 
.6  :  .G.  Two  thirds  out  on  the  arm,  the  side  arm-plates  meet  below,  along 
a  line  about  one-half  as  long  as  the  under  arm-plate,  which  is  there  tri- 
angular, with  its  sides  a  little  curved,  and  the  apex  directed  inward.  Side 
arm-plates  robust,  but  not  meeting  below  or  above  till  near  the  end  of  the 
arm.  Upper  arm-plates  four-sided,  broader  than  long ;  outer  side  curved ; 
inner  side  re-enteringly  curved;  laterals  straight;  length  to  breadth  (4th 
plate)  .6  :  .8.  The  first  upper  arm-plate  is  very  small,  and  fits  in  the  little 
notch  made  by  the  outer  ends  of  the  radial  shields.  Two  thirds  out  on  the 
arm  the  plates  have  the  same  form,  though  much  more  elongated.  Disk 
covered,  above  and  below,  with  numerous  rather  large  plates  of  very 
irregular  outline,  all  of  which,  except  those  of  the  lower  surface,  are  more 
or  less  studded  with  small,  smooth  granules ;  on  the  under  surface  is  an 
irregular  double  row  of  granules,  extending  round  the  inner  end  of  the 
genital  slit,  and  along  the  genital  plates  as  far  as  the  third  joint  of  the  arm  : 
a  row  of  large  granules,  or  short,  stout  papillae,  runs  along  the  edge  of  the 

basal  upper  arm-plates;  the  arm-comb  of  papilhe  is  continued  along  the  edge  of  the  disk; 
the  side  arm- plates  do  not  join  below;  the  first  pair  of  pores  of  the  arm-tentacles  are  sur- 
rounded by  scales.    Nevertheless,  I  am  not  clear  enough  us  to  the  generic  differences  in 
this  group  to  make  a  separation. 
41 
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disk,  and  over  the  arm  on  the  outer  edge  of  the  radial  shield.  The  edge 
of  the  disk,  in  each  interbrachial  space,  is  composed  above  of  three  plates, 
and  below  of  six. 

Radial  shields,  of  a  very  irregular  triangular  form,  with  the  point  inward  ; 
they  nearly,  or  quite,  touch  without,  but  immediately  diverge  and  are  sep- 
arated by  a  wedge  of  one  small,  one  large,  and  part  of  another  large  plate; 
length  to  breadth  1.5  :  .8.  Two  small,  rounded,  tapering  arm-spines;  the 
lower  slightly  longer ;  lengths  to  that  of  under  arm-plates  (5th  joint) 
.4,.5:  .6.  Tentacle  scales,  on  second  joint,  six  to  each  pore,  arranged  in 
an  oval,  three  on  each  side ;  on  third  joint,  two,  arranged  side  by  side ; 
on  joints  beyond  that,  one.  They  all  have  the  same  shape  of  a  small, 
thickened  scale,  but  those  towards  tip  of  arm  are  proportionately  larger. 
The  mouth  tentacles,  of  the  first  joint,  have  scales  on  either  side,  in  form 
of  an  incision,  somewhat  as  in  Opliioglypha :  on  the  side  next  the  jaw,  the 
two  mouth-papilla?  that  stand  on  the  side  arm-plate  are  tentacle  scales ; 
and,  on  the  side  next  the  mouth  slit,  there  are  two  more,  which  stand  on  a 
little  plate,  the  homologue  of  a  side  arm-plate,  running  upwards  into  the 
mouth  slit  from  the  first  under  arm-plate. 

Color,  in  alcohol,  light  brown. 

Two  specimens,  off  Double-headed  Shot  Keys,  in  315  fathoms. 

Ophiomusium,  gen.  nov.* 

Teeth  :  no  tooth-papilla? ;  mouth-papilla?  soldered  in  a  continuous  row,  so 
that  their  former  outlines  are  scarcely  to  be  seen.  Disk  covered  by  plates 
and  radial  shields,  all  of  which  are  intimately  soldered,  forming  a  surface 
like  porcelain.  Upper  and  under  arm-plates  minute  :  side  arm-plates  meet- 
ing above  and  below ;  swelled,  intimately  soldered  with  the  neighboring 
parts.  No  tentacle  pores  beyond  the  basal  arm-joints.  Small  arm-spines 
on  outer  edge  of  arm-plates.     Two  genital  slits  in  each  interbrachial  space. 

In  the  nature  of  its  covering,  this  singular  genus  has  some  affinity  with 
Ophiolepis,  as  now  restricted.  But  it  is  unique  in  having  no  tentacle  pores 
on  the  greater  part  of  the  arm. 

Ophiomusium  eburneum  Lyman,  Bp.  nov. 

Special  Maries. —  Two  very  small,  blunt  arm-spines,  less  than  one  third 
as  long  as  the  arm-joint.  No  tentacles  beyond  the  first  two  joints.  Surface 
of  the  disk  and  arm-plates  microscopically  granulated. 

Description  of  a  Specimen.  —  Diameter  of  disk  9  mm.  Length  of  arm 
25  mm.  Width  of  arm  1  mm.  The  mouth  papilla,  though  closely  soldered 
to,  each  otheM  may  be  distinguished,  in  a  partly  dry  specimen,  by  the  light 

*  6</>i?,  snake;  nvaelov,  mosaic. 
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lines  between  them  ;  there  are  seventeen  to  each  angle,  of  which  the 
outer  one  is  tooth-like  and  minute,  and  may  be  partially  detached  from 
the  rest  ;  the  innermost,  odd  one  is  diamond->hap<-  I,  and  lies  immediately 
under  the  teeth  ;  the  others  are  squarish.  Teeth  four,  Hat,  pointed,  nar- 
row ;  sometimes  not  placed  regularly  over  each  other.  Mouth-shields 
small,  of  a  truncated  diamond  shape,  the  truncation  directed  outward  ; 
length  to  breadth  .8  :  .G.  Side  mouth-shields  broader  without  than  within, 
where  they  meet,  extending  outwards  beyond  the  mouth-shield,  and  join- 
ing the  first  side  arm-plate;  length  1.2mm.  Disk  smooth  above  and  below, 
and  covered  with  a  close  mosaic  of  rounded  scales,  so  intimately  soldered 
that  their  outlines  are  indistinct.  Radial  shields  blunt  pear-seed  shaped, 
widely  separated  by  a  group  of  small  disk  scales ;  length  to  breadth 
1.8  :  1.2;  they  swell  a  little  above  the  level  of  the  others,  and  their 
surface,  under  the  microscope,  is  composed  of  smooth  grains,  as  is  that  of 
all  the  arm  and  disk  plites.  In  the  interbrachial  space,  between  the  pairs 
of  radial  shields,  a  single  large  scale  occupies  the  margin  of  the  disk. 
Under  arm-plates  three-sided  and  very  small;  the  outer  side  is  nearly 
straight,  the  laterals  are  re-enteringly  curved  and  meet  in  a  point  within ; 
length  to  breadth  (oth  joint)  .5  :  .4.  Further  out  they  rapidly  become 
smaller,  and,  towards  the  tip  of  the  arm,  are  scarcely  to  be  seen.  Side 
arm-plates  very  thick  and  swollen,  meeting  above  and  below,  from  the 
very  innermost  joint ;  at  the  fifth  joint,  their  line  of  juncture  is  as  long  as 
the  under  arm-plate;  and,  further  out,  they  constitute  almost  the  whole  of 
the  joint.  Upper  arm-plates  very  small ;  longer  than  broad,  diamond 
shape,  with  the  outer  angle  shorter  than  the  inner  one  ;  length  to  breadth 
(2d  joint  from  disk)  .8  :  .G.  Genital  slits  extending  from  the  outer  corner 
of  the  mouth-shield  to  a  point  about  two  thirds  the  distance  to  the  margin 
of  the  disk  ;  they  are  very  narrow,  and  are  bounded  by  two  genital  plates, 
which  grow  wider  at  their  outer  end,  and  are  placed  in  a  single  line  ; 
moreover,  there  is  a  very  narrow  plate  between  the  inner  part  of  the  slit 
and  the  side  arm-plate.  Arm-spines  two,  very  short,  scarcely  tapering,  cut 
square  off  at  the  end,  nearly  equal ;  lengths  to  that  of  the  under  arm-plate 
(5th  joint)  .3,  .3  :  1.  Near  the  tip  of  the  arm  the  under  spine  is  toothed,  and 
hooked  at  the  end,  and  the  upper  spine  somewhat  rough.  There  are 
tentacle-scales  on  the  second  and  third  joints,  one  to  each  pore  ;  beyond 
this,  neither  tentacles  nor  scales ;  these  scales  are  small,  curved,  and 
broader  than  long,  and  are  situated  close  to  the  inner  angle  of  the  little 
under  arm-plate,  which  gives  them  the  look  of  being  crowded  towards  the 
centre  of  the  arm.     The  tentacles  are  short  and  small. 

Color  in  alcohol,  white. 

Variations.  —  A  young  one  had  the  disk  1.8  mm.,  the  arm  6  mm.  The 
6cales  of  the  upper  disk  were  swollen  and  distinct,  though  closely  soldered 
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together ;  in  the  centre  a  large  rosette  of  primary  plates,  a  large  round 
one  in  the  centre ;  a  large,  rounded  pentagonal  one  in  each  brachial  space ; 
a  small  narrow  one,  wedged  between  these  last,  in  each  interbrachial  space. 
Outside  this  rosette  were  the  radial  shields,  touching  each  other ;  and, 
finally,  there  were  two  narrow  plates,  on  a  radiating  line,  in  each  inter- 
brachial space  between  the  pairs  of  radial  shields,  making  thirty-one  plates 
on  the  upper  surface.  Below  there  were  only  three  plates  in  each  inter- 
brachial space,  arranged  side  by  side.  The  mouth-shields  were  broad, 
heart-shape  ;  the  side  mouth-shields  and  mouth-papilla?  nearly  as  in  the 
adult.  Of  under  arm-plates  there  were  but  two  (including  the  one  at  the 
corner  of  the  mouth-slit)  :  of  upper  arm-plates,  only  one,  on  the  first  joint. 
There  were  tentacles  on  the  second  and  third  joints,  just  as  in  the  adult, 
and  none  beyond.  The  place  where  upper  and  lower  arm-plates  will 
appear  is  indicated  by  a  depression,  just  where  the  side  arm-plates  meet  ; 
and  in  this  depression  appears  a  little  papilla,  or  lump,  which  at  last 
takes  on  the  form  of  a  true  plate.  Thus,  a  larger  specimen  with  a  disk  of 
3  mm.  and  arm  of  10  mm.  had  already  nine  upper  and  three  lower  arm- 
plates,  but  none  beyond.     Off  Sand  Key,  270  and  325  fathoms. 

Ophiacantha  meridicmalis  Lyman,  sp.  nov. 

Ophiacantha  pentacrinus  ?  Liitken,  Addit.  ad.  Hist.  Ophiur.  Pt.  Ill,  1869,  p.  46. 

Special  Marks.  —  Disk  closely  beset  with  minute  stumps,  each  bearing  a 
crown  of  fine  thorns.  Six  long,  very  slender  arm-spines.  Arms  five  or 
six  times  as  long  as  the  diameter  of  the  disk,  rounded  and  slender. 

Description  of  a  Specimen.  —  Diameter  of  disk  4  mm.  Length  of  arm 
22  mm.  Seven  mouth-papilla?  to  each  angle  of  the  mouth;  three  on  each 
side,  which  are  short,  bluntly  tapering,  stout,  and  separated  from  each 
other,  and  one  situated  immediately  below  the  teeth,  which  it  resembles  in 
form.  Teeth  three,  short,  flat  and  wide,  with  a  much  curved  cutting  edge. 
Mouth-shields  between  a  diamond  and  a  heart  shape,  much  broader  than 
long,  with  the  outer  side  nearly  straight,  except  a  projection  at  the  middle 
point,  and  a  rounded  angle  within  ;  length  to  breadth  .4  :  .7.  Side  mouth- 
shields  wide  and  strong,  nearly  straight,  meeting  within,  and  resting  with- 
out, on  the  rudimentary  first  arm-plate,  which  is  conspicuous  and  strong. 
Under  arm-plates  separated  by  the  side  plates  along  the  whole  arm,  wider 
without  than  within  ;  bounded  without  by  a  clean  curve,  on  the  sides 
by  a  slightly  re-entering  curve,  and  within  by  an  obtuse  angle  ;  nowhere  do 
they  present  a  sharp  corner,  their  outline  being  much  rounded.  Length 
(4th  joint)  .4  mm.  Side  arm-plates  meeting  above  and  below,  their  line 
of  juncture  being,  at  the  base  of  the  arm,  quite  as  long  as  the  lower  arm- 
plate.  Upper  arm-plates  small,  not  as  wide,  as  the  arm,  strongly  curved 
without,  and  with   an   angle   within,  so  that   they  form  a  sort  of  broad 
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diamond-shape.  Disk  completely  covered,  above  and  below,  with  fiery 
minute  stumps  each  of  which  bean  a  crown  of  microscopic  thorns;  on  the 
back  of  the  disc  there  are  about  250  to  a  square  mm.  Radial  shields 
entirely  obscured,  except  just  over  the  anna,  where  their  outer  ends  are 
indicated  by  two  little  swellings.  Arm-spines  rounded,  tapering,  tran 
ent,  and  very  slender ;  under  the  microscope  they  appear  finely  prickly  ; 
on  the  basal  joints  six,  of  which  the  upper  three  are  much  the  longest; 
lengths  to  that  of  the  underarm-plate  (4th  joint)  1.5,  1.8,  1.8,  1.2.  1.,  .8  :  A. 
The  two  joints  within  the  disk  have  but  three  spines,  which  are  short,  equal, 
flattened  at  their  base,  and  quite  rough.  The  end  joints  have  three  spines, 
also  quite  rough,  and  proportionately  shorter  and  stouter  than  those  of  the 
basal  joints,  but  there  are  no  hooks,  or  toothed  spines.  Tentacle  scales  flat 
and  sharp  pointed,  one  to  each  pore.  Color,  in  alcohol,  pale  blue  gray  for 
the  disk,  and  white  for  the  arms.  The  description  given  by  Lutken  of  0. 
pentacrinus  corresponds  pretty  nearly  to  this  species.  There  is,  however,  one 
arm-spine  less  in  O.  mevidionalis,  and  the  underarm-plates  appear  to  be  of  a 
different  shape.  Only  a  comparison  of  originals  can  determine  the  doubt. 
In  237  and  327  fathoms. 

Ophiomitra  Lyman,  gen.  nov* 

Teeth:  numerous,  small,  nearly  equal  mouth-papilla;;  no  tooth-papilhe. 
Disk  flat,  circular,  and  erect,  covered  with  scales  and  radial  shields,  and 
beset  with  thorny  spines,  or  stumps.  Arm-spines  rough.  Side  arm-plates 
large  and  nearly  or  quite  meeting  above  and  below. 

So  far  as  concerns  the  arms  and  the  chewing  apparatus,  this  is  an 
Ophiacantha  ;  but  the  disk,  with  its  naked  scales  and  conspicuous  radial 
shields,  separates  it  from  that  genus,  which  is  characterized  by  the  long, 
very  narrow,  radial  shields,  covered,  together  with  the  disk,  by  a  thick  skin 
bearing  more  or  less  thorny  appendages. 

Ophiomitra  valida  Lyman,  sp.  nov. 

Special  Marks.  —  Disk  beset  with  thorny  stumps  ;  arm-spines  about  0; 
the  upper  ones  a  little  tapering,  the  lower  ones  flattened. 

Description  of  a  Specimen,  —  Diameter  of  disk  12  mm.  Length  of  arm 
about  G")  mm.  Mouth-papilhe  stout,  rounded,  tapering  to  a  blunt  point  ; 
from  10  to  11  to  each  angle  of  the  mouth;  of  which  one  or  two  point 
directly  inward.  Teeth  long,  flat,  tapering  to  a  blunt  point  ;  8  in  number. 
Mouth-shields  small,  of  a  rounded  diamond  form,  with  a  peak  within  ; 
length  to  breadth  1.5  :  1.8.  The  madreporic  shield  has  an  ill-defined  cir- 
cular depression.  Side  mouth-shields  large,  meeting  within,  ct'  a  rude 
oval  shape.     They  are  quite  as  large  as  the  mouth-shields  proper.     Under 

*  6(>t:,  a  snake;  ixirpa,  a  cap. 
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arm-plates  broader  without  than  within,  and  broader  than  long ;  on  Gth 
joint,  length  to  breadth  1  :  1.3.  The  plates  lying  within  the  disk  are  much 
squeezed,  laterally,  by  the  large  tentacles  and  their  scales ;  beyond  the 
disk  they  have  a  more  regular  shape,  with  the  outer  side  strongly  curved. 
Side  arm-plates  rather  prominent,  meeting  above,  but  not  below.  Upper 
arm-plates  wide  fan-shape,  with  outer  side  strongly  curved,  and  coming  to 
a  point  within.  Length  to  breadth  1  :  1.7.  Disk,  with  a  well-marked, 
round  outline,  standing  off  the  bases  of  the  arms  ;  all  its  upper  surface, 
except  the  radial  shields,  beset  with  little,  rounded,  thorny  knobs  or 
stumps,  about  .5  mm.  high  ;  they  have  a  short,  club  form,  like  a  folded  toad- 
stool, and  bear  a  thorny  crown ;  there  are  about  eight  of  these  stumps  to  a 
square  mm.,  where  they  are  thickest.  Interbrachial  spaces  below  have  like- 
Avise  a  few  of  these  stumps.  The  scaling  of  the  disk,  in  a  partly  dried 
specimen,  is  easily  seen.  Radial  shields  of  a  blunt  pear-seed  shape,  with  a 
rather  irregular  and  ill-defined  outline ;  they  are  slightly  separated,  and 
are  naked  ;  length  to  breadth  2.2  :  1.5.  Genital  slits  large  and  extending 
nearly  to  the  margin  of  the  disk.  Arm-spines  rough,  and  resembling 
those  of  the  smoother  species  of  Opliiothrix ;  the  five  upper  ones  slender, 
rounded,  tapering  gradually ;  the  four  lower  ones  somewhat  flattened, 
scarcely  tapering,  blunt ;  lengths  to  that  of  the  under  arm-plate  (Gth 
joint)  3.8,  3.5,  2.5,  2.5,  2.2,  2.2,  2.,  1.8,  1.8  :  1.  Tentacle  scales,  two  on 
the  first  pores  ;  after  that  only  one  ;  those  at  base  of  arm  arc  large,  thin, 
lono-er  than  broad  and  cut  square  off  at  the  tip  ;  those  further  out  are 
much  smaller  and  tend  to  become  pointed.  In  alcohol,  the  specimens  are 
of  a  uniform  faded  straw-color. 

Variations.  —  A  specimen  with  a  disk  of  9  mm.  had  only  eight  arm-spines 
next  the  disk,  and  seven  a  little  further  out  on  the  arm.  The  uppermost 
spine  is  sometimes  shorter  than  the  second,  but  the  rest  usually  follow  the 
proportions  laid  down.  In  large  specimens  the  upper  arm-plates  have 
their  outer  curve  very  prominent. 

This  species  has  a  rough  resemblance  to  Opliiolhrix  rosuhi  :  and  the 
genus  has  affinities  with  Opliiothrix.  The  lowest  arm-spine,  on  the  very  tip 
joints,  is  a  little  curved  and  is  strongly  toothed  on  one  edge,  so  as  to  form 
a  partial  hook. 

Dredged  off  Sand  Key,  Florida,  in  120  fathoms. 

Ophiomitra  sertata  Lyman,  sp.  now 

Special  Marls.  —  Disk  with  small  radial  shields  and  beset  with  small 
spines  and  grains.      Sixteen  mouth-papill:e. 

Description  of  a  Specimen.  —  Diameter  of  disk  11  mm.  Length  of  arm 
about  55  mm.  Width  of  arm  between  the  joints  2  mm.  Mouth-papilla 
about  sixteen  to  each  mouth-angle  ;  two  outer  ones  thin  and  nearly  as  wide 
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II  long,  with  the  end  out  square  off;  the  next  five  thin,  narrow,  sharp  ; 
the  innermost  one  lies  under  the  teeth,  and,  with  its  mate  from  the  other 

ride,  forms  ;i  pair  of  pipilhe  much  stouter  than  the  rest  ami  having  a  spear- 
head shape.  T<  eth  l\vv  ;  the  lowest  one  similar  to  the  pair  of  mouth-papilla; 
just  below  it  ;  the  other  four  flat,  rather  stout,  with  a  curved  cutting  edge. 
Month-shields  broad  heart-shape,  with  a  slight  peak  without ;  length  to 
breadth  1.2:  1.5:  just  along  their  outer  edge,  in  the  interbrachial  space, 
are  five  or  six  little  spines.  Side  month-shields  stout,  broader  without  than 
within,  running  along  the  inner  side  of  the  mouth-shield  and  meeting 
within  ;  they  enclose  the  lateral  corners  of  the  mouth-shield  by  a  little 
curved  projection.  Under  arm-plates  a  little  broader  than  long;  bounded 
without  by  a  clean  curve,  on  the  sides  by  slightly  re-entering  curves,  and 
within  by  two  curves  which  meet  in  a  little  peak  on  the  median  line.  Side 
arm-plates  stout,  with  a  prominent  ridge  for  the  spines,  meeting  above  and 
below,  even  at  the  first  joint ;  they  do  not,  however,  encroach  much  more 
as  they  get  further  out  on  the  arm  ;  and  it  is  only  near  the  tip  that  they 
occupy  as  much  as  half  of  its  upper  surface.  Upper  arm-plates  broad-tri- 
angular, the  outer  side  cleanly  curved,  and  the  lateral  sides  straight  and 
meeting  within  in  a  sharp  point;  length  to  breadth  (4th  plate)  .8  :  1.  Disk 
above  beset  with  rounded,  rough  grains,  mingled  with  delicate,  rounded 
spines,  .8  mm.  long,  and  shaped  like  those  of  the  arm ;  through  this  cover- 
ing appear  the  delicate  disk  scales ;  and,  just  over  each  arm,  a  pair  of  short 
radial  shields,  of  a  blunt  pear-seed  shape  ;  these  are  smooth,  but  are  sepa- 
rated from  each  other,  and  from  the  arm  below,  by  bands  of  grains  and 
spines;  length  to  breadth  1.5  :  1.  In  the  interbrachial  spaces  below,  the 
•pines  and  grains  are  less  numerous.  Genital  slits  large  and  occupying  the 
full  length  of  the  interbrachial  space;  the  edge  next  the  interbrachial 
space  is  bounded  by  the  five  disk  scales.  Arm  spines  seven,  all  rough, 
slender,  and  regularly  tapering;  upper  ones  cylindrical,  lower  ones,  espe- 
cially the  lowest,  a  little  flattened  ;  lengths  to  that  of  the  under  arm-plate 
(Gth  joint)  3.;],  2.5,  2.:],  2.2,  1.8,  1.5,  1  :  .8.  Tentacle  scales  Urge  and  reg- 
ularly oval,  length  .5  mm.  Color,  in  alcohol,  disk  blue  gray,  arm  yellow 
gray.     A  single  specimen,  off  Double-headed  Shot  Keys  in  315  fathoms. 

Ophiochondrus,  gen.  nov.* 

Teeth  and  mouth-papilhe :  no  tooth-papilhe.  Disk  granulated ;  con- 
tracted, so  that  the  interbrachial  spaces  are  re-enteringly  curved,  and  are 
further  much  reduced  by  the  encroachment  of  the  stout  arms.  Sale  mouth- 
shields  wide  and  thick  and  meeting  within.  Side  arm- plates  meeting  be- 
low, and  there  closely  soldered  so  as  to  form  a  continuous  belt.  Two  Ben- 
ital  slits  in  each  interbrachial  space. 

*  o<^i5,  snake;  xo^pos,  granule. 
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Opbiochondrus  convolutus  Lyman,  sp.  nov. 

Special  Marks.  —  Six  nearly  equal,  rounded,  tapering  arm-spines.  Ra- 
dial shields  twice  as  long  as  wide  and  considerably  separated.  Sevtn 
mouth-papillae.     One  tentacle  scale. 

Description  of  a  Specimen.  —  Diameter  of  disk  7.5  mm.  Length  of  arm 
24  mm.  Mouth-papillae  seven,  all  short,  stout,  and  flattened  ;  the  two  outer 
ones  on  each  side  squarish  ;  the  third  more  tapering,  like  a  blunt  tooth  ; 
the  innermost  one  lying  just  under  the  teeth,  and  similar  to  them,  except 
that  it  is  more  pointed.  Teeth  four,  flat,  squarish,  with  a  cutting  edge  a 
little  curved  at  its  corners.  Mouth-shields  broader  than  lon^,  rounded 
heart-shape;  length  to  breadth  .8:1.2.  Side  mouth-shields  large  and 
stout,  meeting  closely  within  :  wider  without,  where  they  are  soldered  to  the 
first  side  arm-plates.  Under  arm-plates  wide  oval,  with  a  slightly  re-enter- 
ing curve  without,  strongly  separated  by  the  side  arm-plates;  length  to 
breadth  (Gth  joint)  .5:1.  Side  arm-plates  large,  thick  and  swollen,  not 
joined  above,  but  meeting  below,  even  at  the  base  of  the  arm,  where  they 
are  so  soldered  together  that  their  line  of  juncture  cannot  be  seen;  their 
surface  is  rough,  contrasting  with  that  of  upper  and  under  plates,  which  is 
smooth.  Upper  arm-plates  broad  fan-shape,  with  the  wide  curved  side 
outward  ;  the  two  lateral  sides  are  straight,  and  converge  to  the  inner  side, 
which  is  very  short ;  the  first  upper  plate  is  more  or  less  covered  by  the 
encroachment  of  the  disk;  length  to  breadth  (3d  plate)  1  :  1.4.  Three 
fourths  out  on  the  arm  the  upper  plate  is  long  wedge-shaped,  with  a  curved 
outer  side;  this  shape  is  determined  by  the  juncture  above  of  the  side 
arm-plates.  Interbrachial  spaces  below,  and  upper  surface  of  disk,  except 
radial  shields,  closely  granulated  with  minute,  rough,  nearly  equal  grains, 
about  150  to  a  square  mm.  Radial  shields  widely  separated  ;  long  oval, 
wider  without  than  within  ;  length  to  breadth,  2:1.  The  disk  rises  well 
above  the  arms,  on  which  it  encroaches  somewhat  by  growing  out  on  them 
in  a  sloping  direction,  as  is  often  seen  in  Ophiura.  Over  the  arm  there  is  a 
slight  irregular  notch  in  the  disk.  Arm-spines  short,  rounded,  tapering, 
moderately  stout,  nearly  equal ;  second  one  from  top  a  little  the  longest; 
lowest  one  somewhat  the.  shortest.  Second  joint,  two  spines;  third  joint, 
three;  sixth  joint,  six;  lengths  to  that  of  the  under  arm-plate,  .G,  .7,  .G, 
.6,  .6,  .5  :  .5.  At  the  very  tip  of  the  arm  the  under  spine  becomes  some- 
what hooked  on  its  side  and  end.  Tentacle  scale,  one.  small,  short,  and 
tooth-like. 

Color,  in  alcohol,  light  yellow. 

Variations.  —  A  small   specimen  brought  up  in  the  same  cast  is  supposed 
to  be  the  young  of  this  species.     Disk  2  nun.      Arms  1G  mm.     The  upper 
surface  of  the  disk   is  entirely  occupied   by  the  eight  radial  Bhiel 
are  broad  wedge-shnpe,  and  have  the  outer  side  bevelled,  so  ea  to  make  a 
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notch  or  re-entering  angle  in  each  interbrachial  space.  In  the  centre  of 
the  disk,  and  on  the  dividing  lines  between  the  shields,  are  a  few  rough 
grains  or  rather  thorny  .stumps,  of  which  each  shield  hears  one  or  more 
near  its  outer  end.  Interbrachial  space  below  wholly  occupied  by  the 
very  stout  and  swollen  side  mouth-shields,  and  the  mouth-shield  which 
closely  (ills  the  angle  made  by  them.  Under  arm-plate3  bounded  without 
by  a  curve,  on  the  sides  by  re-entering  curves,  and  within  by  an  angle. 
Side  mouth-shields  stout  and  meeting  above  and  below.  Upper  arm-plates 
fan-shape,  with  a  curve  without  and  a  sharp  angle  within.  Arm-spines 
(2d  joint  from  disk)  six  ;  the  three  upper  ones  shaped  as  in  the  adult ;  the 
three  lower  much  shorter  and  stouter,  and  suddenly  swollen  at  the  base ; 
on  the  joints  just  beyond,  five  spines,  which  are  short  and  stout.  The 
chewing  apparatus  and  other  characters  are  nearly  as  in  the  specimen  first 
described.  It  will  be  seen  that,  in  character  of  arm-spines,  armature  of 
disk,  and  proportionate  length  of  arm,  this  specimen  differs  much  from  its 
supposed  adult ;  but  I  shall  consider  it  as  the  young  form,  unless  interme- 
diate stages  shall  prove  it  a  distinct  species. 

Both  specimens  from  off  Chozera,  Cuba,  in  270  fathoms. 

This  animal  has  a  tendency  to  roll  the  tips  of  the  arms  upon  themselves, 
•which,  with  the  contracted  disk  and  the  character  of  the  arm-plates,  give 
it  the  look  of  a  young  Astrophylon. 

m 

Ophiactis  humilis  Lyman. 

Special  Marks.  —  Disk  covered  with  coarse  scales,  which  are  beset  with 
short  spines  and  short  thorny  clubs.  Five  spines,  the  two  uppermost  much 
the  longest. 

Description  of  a  Specimen.  —  Diameter  of  disk  4  mm.  Length  of  arm  11 
mm.  Seven  long,  rough,  stout,  spine-like  tooth-papilla?  .2  mm.  long,  stand- 
ing well  apart;  the  innermost  one  is  broader  and  flattened,  and  very  like 
the  teeth,  below  which  it  stands.  Three  teeth,  which  are  flat,  longer  than 
broad,  with  their  cutting  edge  bluntly  pointed.  Mouth-shields  broad  heart- 
shape,  broader  than  long,  curved  without,  bounded  within  by  two  re-enter- 
ing curves;  length  to  breadth  .3  :  .5.  Side  mouth-shields  large,  extending 
outward  as  far  as  the  outer  corner  of  the  mouth-shields  ;  and  loosely  joined 
within,  along  a  line  equal  nearly  to  the  length  of  the  mouth-shield  itself 
Underarm-plates  broader  without  than  within  ;  bounded  without  by  a  slight 
curve,  within  by  an  obtuse  angle,  and  on  the  sides  by  re-entering  curves  : 
length  (3d  plate)  .3  mm.  Side  arm-plates  large,  meeting  below  alomj  a  line 
equal  to  more  than  half  the  length  of  the  lower  arm  plate ;  and  above, 
equal  to  the  whole  length  of  an  upper  arm-plate.  Upper  arm-plates  thick, 
but  small,  only  about  half  as  wide  as  the  arm  itself;  heart-shaped,  being 
curved  without  and  pointed  within.  Disk  covered  with  coarse,  somewhat 
42 
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irregular,  overlapping  scales,  of  which  there  are  five  or  six  in  a  line  from 
the  centre  to  the  margin  of  the  disk.  These  scales  are  beset  -with  numerous 
bodies  of  two  sorts;  the  first  are  short,  stout,  rough  spines,  similar  in  size 
and  shape  to  the  mouth-papilla? ;  the  second  are  shorter  but  much  thicker 
and  have  a  thickened  club  form.  In  the  interbrachial  spaces  below  these 
spines  are  more  scattered.  Over  each  arm  the  outer  points  of  the  radial 
shields  can  just  be  seen  ;  the  rest  is  covered.  Five  rough,  rounded,  tapering, 
rather  stout  arm-spines;  lengths  to  that  of  the  under  arm-plate  (4th  joint) 
1.7,  1.5,  .8,  .7,  .6  :  .3.  Towards  the  end  of  the  arm  there  still  are  five  spines, 
and  the  two  upper  ones  much  the  longest.  Tentacle  scales,  one  to  each 
pore  ;  on  the  first  two  pairs  of  pores  long,  fiat,  and  spine-like,  resembling  the 
mouth-papillae  ;  on  the  joints  beyond,  smaller  and  proportionately  shorter. 

Color,  in  alcohol,  light  brown. 

Variations.  —  The  two  specimens  from  125  fathoms  had  no  spines  on  the 
disk,  and  only  a  few  of  the  club-shaped  grains. 

In  125  and  324  fathoms. 

This  species,  with  0.  clavigera  Ljung.,  stands  at  one  extremity  of  the  genus 
and  approaches  Opliiacantlia 'just  as  0.  Krebsii,  at  the  other  extremity,  tends 
towards  Amphiura.  The  typical  Ophiactis  of  Liitken  is  distinguished  by 
great  radial  shields,  fiat  arms,  stumpy  arm-spines,  and  feebly  developed 
mouth-frames ;  its  scaling  is  heavy,  and  the  arm-plates  are  large  and  con- 
spicuous; and,  as  such,  it  was  set  off  from  Amphiura.  Opliiacantlia  is  dis- 
tinguished by  the  development  of  thorny  appendages  on  the  di*k,  which 
cover  it  closely  ;  feeble  upper  and  lower  arm-plates ;  long,  rough  arm- 
spines  ;  a  stout  chewing  apparatus,  which  is  somewhat  like  that  of  Qphiocoma, 
except  the  absence  of  tooth-papilla? ;  and  very  slender  linear  radial  shields 
covered  with  skin. 

0.  clavigera  is  remarkable  for  its  high  arched  disk. 

Ophiactis  plana  Lyman,  sp.  nov. 

Special  Marks.  —  Disk  scales  smooth,  without  spines  or  grains.  Four 
mouth-papilla?  to  each  angle.  Side  mouth-shields  touching  the  under  arm- 
plate. 

Description  of  a  Specimen.  —  Diameter  of  disk  3.5  mm.  Length  of  arm 
10  mm.     Mouth-papilla?,*  two  to  each  angle,  situated  at  the  outer  corner 

*  It  has  been  explained  (sec  remarks  on  Amphiura)  that  this  papilla  -is  really  the 
tentacle  scale  of  the  second  pair  of  month  tentacles.  In  describing  Ophiactis  there  has 
been  some  confusion  in  this  respect:  thin,  Mr.  Ljungman  says  of  0.  canica,  "  papilla 
orales  binac  "  (four  to  each  angle),  li alteram  summo  sinu  orali  collocata":  but  this 
second  one  is  the  tentacle  scale  of  the  first  pair  of  month-tentacles;  anil  at  that  rate  the 
ppecies  Usually  described  as  having  four  papilla;  to  each  mouth-angle  ought  to  be  reck- 
oned as  having  six,  because  these  tentacle  scales  of  the  first  pair  are  commonly  over- 
looked. 
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of  the  slit  ;  large,  round,  scale-like.  Teeth  four,  flit,  a  little  swelled,  with  a 
convex  cutting  edge,  which  in  the  lowest  one,  (and  to  a  leu  degree  in  I 
above)  has  a  little  lobe  at  its  inner  point.  Month-shields  small,  swelled, 
broad  heart-shape  ;  length  to  breadth  .2  :  .3.  Side  mouth-shields  small  and 
narrow,  not  meeting  within;  soldered  without  to  the  inner  lateral  side  of 
the  second  under  arm-plate.  Under  arm-plates  nearly  pentagonal,  with 
the  angle  directed  inward,  and  truncated,  making  a  very  ,-hort  sixth 
outer  side  curved;  laterals  re-entcringly  curved;  inner  laterals  straight; 
length  to  breadth  (5th  plate)  .3  :  .3.  Side  arm-plates  stout,  meeting  above 
and  nearly  below.  Upper  arm-plates  as  wide  as  the  arm,  broader  than  long, 
bounded  without  by  a  clean  curve,  within  by  a  very  obtuse  angle  ;  length  to 
breadth  (3d  plate)  .3  :  .4.  Disk  covered  above  and  below  with  neatly  im- 
bricated scales,  which  are  rather  larger  near  the  centre,  where  there  are 
about  30  to  a  square  mm.  Radial  shields  slender  pear-seed  shape  ;  a  little 
bent  so  as  to  present  a  concave  side  to  each  other ;  separated  for  nearly  or 
quite  their  length  by  a  wedge  of  two  or  more  elongated  scales  ;  length 
to  breadth  .8  :  .4.  No  grains  or  spines  on  the  disk  scales,  which  are 
quite  smooth.  Arm-spines  smooth,  moderately  stout,  rounded,  regularly 
tapering  to  a  blunt  point;  nearly  equal;  lengths  to  that  of  the  under 
arm-plate  (5th  joint)  .5,  .5,  .5  :  .3.  One  large,  round  tentacle  scale,  which 
resembles  the  mouth-papilla.     Color,  in  alcohol,  pale  brown. 

This  species  is  distinguished  from  others  by  its  lobed  teeth  and  the  entirely 
naked  disk  scales.  It  belongs  to  the  group  that  have  the  side  mouth-shields 
joining  the  under  arm-plate.  Off  Carysfort  Reef,  117  fathoms;  off  Key 
West,  140  fathoms ;  off  Boca  Grande,  125  fathoms ;  olf  Tortugas,  13  fathoms. 

Ophiactis  loricata  Lyman,  sp.  nov. 

Special  Marks. —  Side  mouth-shields  with  their  outer  side  touching  the 
side  arm-plate,  and  the  first  and  second  under  arm-plates.  Radial  shields 
small.     Upper  and  lower  arm-plates  long.      Six  arms. 

Description  of  a  Specimen. —  Diameter  of  di^k  2  mm.  Length  of  arm 
7  mm.  Mouth-papillae  usually  four  to  each  mouth-angle,  two  on  each  side 
mouth- shield,  of  which  the  inner  is  very  small  and  spine-like,  but  situated 
at  the  same  level.  Sometimes  this  second  minute  one  is  wanting,  some- 
times it  is  nearlv  as  large  as  the  outer.  These  variations  may  be  looked 
for,  because  these  creatures  are  peculiarly  liable  to  mutilation,  so  that,  of 
five  specimens  dredged,  only  one  was  perfect  and  symmetrical.  Teeth, 
four;  the  upper  one  more  sharp  and  narrow;  the  lowest  sometimes  divided 
into  two  papillae.  In  the  teeth,  again,  there  seems  some  variation.  Mouth- 
shields  small,  broad  oval,  rather  swollen.  Sale  mouth-shields  stout,  long 
triangular,  nearly  meeting  within  ;  the  inner  corner  of  the  outer  side  fits  in 
just  where  the  first  and  second  under  arm-plates  touch  each  other ;  the 
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outer  side  itself  rests  against  the  first  side  arm-p!ate.  Under  arm-plates 
longer  than  broad  ;  touching  each  other  ;  bounded  within  by  a  truncated 
angle,  -without  by  a  curve,  and  on  the  sides  by  re-entering  curves.  Side  arm- 
plates  not  meeting  either  above  or  below.  Upper  arm-plates  much  broader 
without  than  within  ;  as  long  as,  or  longer  than,  broad ;  bounded  without 
by  a  curve,  on  the  sides  by  straight  converging  lines.  Disk  finely  scaled 
below ;  above  covered  with  irregular,  rather  coarse  and  swollen  scales. 
some  of  which  bear  little,  stout  spines.  Radial  shields  broad  wedge-shape, 
small,  their  length  not  more  than  one  fifth  the  diameter  of  the  disk ;  touch- 
ing each  other  only  at  their  outer  end  ;  strongly  diverging  and  separated 
by  a  wedge  of  two  scales,  placed  end  to  end.  Near  base  of  arm,  four  short, 
stout,  rough,  nearly  equal  arm-spines  ;  further  out,  three  ;  one  stout  tentacle 
scale.  Color,  in  alcohol,  brown.  In  the  covering  of  the  disk,  and  espe- 
cially the  size  and  position  of  the  radial  shields,  this  species  resembles  the 
figures  of  0.  Ballii  and  0.  abyssicola  ;  *  but  the  upper  and  lower  arm-plates 
are  quite  different,  and  0.  Ballii  has  five  arm-spines ;  and  the  upper  arm- 
spine  of  0.  abyssicola  is  much  the  longest.  0.  virens  has  the  side  mouth- 
shields  joined  in  a  continuous  ring.f  There  is  a  single  specimen  of  a  dif- 
ferent species,  dredged  in  45  fathoms,  which  comes  perhaps  nearer  to  one 
of  the  above  European  species ;  but  I  propose  to  disregard  it  until  I  can 
have  originals  for  careful  comparison.^ 
In  110  fathoms. 

Amphiura  semierinis  Lyman,  sp.  nov. 

Special  Marks.  —  No  scales  on  disk  underneath.  Six  mouth-papillae  to 
each  mouth-angle,  of  which  two  are  above  the  others,  in  the  mouth-slits. 
Side  mouth-shields  broad  triangular  and  meeting  within. 

Description  of  a  Specimen.  —  Diameter  of  disk  4  mm.  The  arras  were 
broken,  but  their  length  seemed  to  have  been  iibout  30  mm.  Mouth- 
papilla?  six  to  each  angle  of  mouth  ;  a  pair  at  the  point  of  the  angle, 
which  are  stout  and  rounded  and  run  upwards  to  the  teeth  ;  one  spini- 
form  on  the  inner  edge  of  the  side  mouth-shield  ;  and  one  intermediate 
on  each  side,  also  spiniform,  and  situated  high  up  in  the  mouth-slit. 
Teeth  three,  flat,  strong,  squarish,  with  a  slightly  curved  cutting  edge. 
Mouth-shields  rounded  oval,  with  a  slight  point  within  ;  length  to  breadth 
.5  :  .4.  Side  mouth-shields  broad  triangular,  large,  meeting  within  ;  they 
extend  nearly  to  the  median  line  of  the  arm  and  overlap  the  first,  rudi 


*  Sars,  Oversigt  af  Norges  Echinodermer,  Tab.  II. 

f  Ljdngman,  Ophiuroidea  Yiventia,  p.  323. 

|  In  Catalogue  No.  1,  of  Museum  of  Conip.  Zoology,  I  have  placed  0.  abyssicola 
under  Ophiocuida,  because  I  mistook  the  drawing  given  by  Sars.  I  have  not  the  same 
excuse  for  my  blunder  in  putting  0.  Ballii  there,  for  I  had  seen  a  specimen  at  Berlin. 
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mcnUry  under  arm-plate ;  under  arm-plates  nearly  pentangular,  but 
(here  is  a  very  sliort  inner  side,  because  the  inner  laterals  do  not  meet  on 
the  median  line*  ;  they  are  bounded  without  by  a  slight  curve  ;  on  the 
sides  by  curves  a  little  re-entering;  the  inner  laterals  are  also  somewhat 
re-enteiingly  curved:  length  to  breadth  (5th  plate)  .5  :  .4.  Side  arm- 
plates  quite  large,  and  encroaching  both  above  and  below  ;  nearly  meeting 
above.  Upper  arm-plates  rounded,  with  a  peak  within  ;  they  do  not  cover 
the  whole  upper  surface,  but  on  each  bide  appear  the  side  arm-plates ; 
length  to  breadth  (3d  plate  from  dise)  .;3  :  .5.  Disk  finely  scaled  above, 
naked  belo.Y  ;  scales  rather  larger  towards  middle  of  disk ;  near  its  edge 
there  are  about  140  to  a  square  mm.,  all  thin,  and  overlapping.  Radial 
shields  narrow,  broader  without  than  within  ;  their  sides  overlapped  by 
the  disk  scales;  nearly,  or  quite,  touching  without;  diverging  a  little 
within ;  separated  near  their  outer  ends  by  a  single  long  scale,  and,  further 
inward,  by  a  bunch  of  the  imbricated  disk  scales,  length  to  breadth  1  :  .3 ; 
they  vary  somewhat,  accordingly  as  they  are  more  or  less  encroached  on 
by  the  disk  scales.  Just  outside  and  below  each  of  them  is  a  small  radial 
scale.  Arm-spines,  near  base  of  arm,  five  ;  further  out,  four ;  6tout, 
rounded,  tapering  to  a  point,  swelled  at  the  base ;  the  two  upper  ones 
slightly  longer  and  more  slender  ;  lengths  to  that  of  under  arm-plate  (5th 
joint)  .5,  .5,  .4,  .4,  .4  :  .5.  Tentacle  scales  two,  small,  broader  than  long, 
curved ;  placed  at  right  angles  to  each  other,  one  on  the  lateral  side  of 
the  under  arm-plate,  the  other  on  the  outer  edge  of  the  side  arm-plate. 

Color,  in  alcohol,  disk  greenish  gray,  arms  yellowish. 

A  single  specimen,  from  377  fathoms,  south  of  Rebecca  Channel. 

The  specimen  was  somewhat  injured,  and  therefore  I  wait  better  exam- 
ples before  separating  the  species  from  Amphiura,  from  which  it  differs  by 
its  naked  disk  underneath,  just  as  does  Hemipholis.  Otherwise,  it  be- 
longs to  the  Amphiura  group,  in  which  arc  found  the  well-known  European 
A.  Chiajii  and  the  Florida  A.  Slim/isonii.  This  group  is  commonly  de- 
scribed as  having  one  mouth-papilla  at  the  outer  corner  of  the  mouth-slit, 
and  another  high  up  in  the  mouth-slit  itself.  As  the  term  mouth-papilla  is 
understood,  this  description  is  not  true.  The  papilla  at  the  outer  corner 
of  the  mouth-slit  is  the  tentacle  scale  of  the  second  pair  of  mouth-tentacles  ; 
that  within  the  mouth-slit  is  the  tentacle  scale  of  the  first  pair  of  mouth- 
tentacles.  The  scale  of  the  second  piir  of  tentacles  may  easily  be  found  in 
such  genera  as  Ophiocoma,  but  naturalists  do  not  there  speak  of  it,  because 
it  is  hidden  by  the  continuous  row  of  true  mouth-papilhe.  The  group, 
therefore,  should  not  be  spoken  of  as  having  six  mouth-papilla*,  but  as 
having  two  mouth-papilhe  at  the  apex  of  the  angle,  and  one  large  scale  to 
each  of  the  mouth-tentacles.  Its  species  are,  moreover,  characterized  by 
the  number  of  the  arm-spines,  which  are  rarely  less  than  five  and  occa- 
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sionally  as  many  as  eight,  while  the  other  group  has  three  or  four.  When 
we  can  be  sure  of  the  full  value  of  the  characters  these  two  divisions  will 
doubtless  appear  as  generically  distinct. 

Amphiura  grandisquama  Lyman,  sp.  nov. 

Special  Marks.  —  Five  arm-spines,  the  lowest  much  the  longest,  and  a 
little  bent.  One  rounded  tentacle  scale,  larger  than  is  usual  in  the  genus. 
Six  mouth-papilla  to  each  mouth-angle,  of  which  two  are  above  the  others 
in  the  mouth-slits. 

Description  of  a  Specimen.  —  Diameter  of  disk  Gmm.  The  arms,  which 
were  broken,  had  been  not  far  from  28  mm.  long.  Of  the  six  mouth- 
papilla?,  to  each  mouth-angle,  the  innermost  are  stout  and  rounded,  and 
stand  side  by  side  at  the  apex  of  the  angle,  running  upwards  to  the  teeth  ; 
the  outer  ones  are  very  stout  and  taper  to  a  blunt  point,  and  one  stands 
on  the  inner  edge  of  each  side  mouth-shield  ;  the  intermediate  ones  are 
smaller  and  sharp  spiniform,  and  are  high  up  in  the  mouth-slit.  Teeth 
flat,  rather  stout,  with  a  cutting  edge,  a  little  curved.  Mouth-shields 
broad,  rounded  diamond  shape,  more  obtuse  without  than  within  ;  length 
to  breadth  .5  :  .4.  Side  mouth-shields  long  triangular,  small,  not  meet- 
ing within.  Under  arm-plates  broader  without  than  within  ;  bounded 
without  by  a  curve ;  on  the  sides  by  re-entering  curves,  which  incline 
toward  the  median  line  ;  the  inner  laterals  are  short  and  nearly  meet  on 
the  median  line,  so  that  the  inner  side  is  very  small ;  length  to  breadth 
(6th  plate)  .5  :  .5.  Side  arm-plates  encroaching  somewhat  both  above  and 
below.  Upper  arm-plates  extending  quite  across  the  arm,  broader  than 
long ;  they  have  a  clean  curve  without,  and  a  broken  curve  within,  and 
these  meet, on  either  side,  in  an  obtuse  point;  length  to  breadth  (3d  plate 
from  disk)  .5  :  .6.  Disk  covered  with  fine,  overlapping  scales,  above  and 
below,  which  are  coarsest  near  the  centre  of  the  disk,  and  finest  under- 
neath ;  near  the  edge,  above,  there  are  about  100  to  a  square  mm.  Radial 
shields  narrow;  wider  within  than  without,  their  side  turned  toward  the 
other  nearly  straight ;  the  opposite  side  curved ;  they  arc  separated  by  a 
narrow  wedge  of  two  or  three  long  scales ;  length  to  breadth  1  :  .4 :  their 
size  varies  with  the  encroachment  of  the  disk  scales.  Arm-spines  five; 
further  out  on  arm,  four ;  rounded,  tapering  regularly,  little  or  not  at  all 
swelled  at  the  base  ;  lowest  one  longest,  and  generally  a  little  bent; 
lengths  to  that  of  the  under  arm-plate  (7th  joint)  .G,  .7,  .7,  .7,  1  :  .5. 
Tentacle  scale  largo,  and  round  ov;il,  resembling  that  in  OpkioHi 
length  to  that  of  the  under  arm-plate  .9  :  ..">.  Color,  in  alcohol,  pale  brown, 
with  a  light  spot  at  the  outer  end  of  each  radial  shield. 

Olf  Tennessee  Beef,  in  1 14  fathoms. 

The  species  belongs  to  the  same  group  as  its  neighbor,  A.  Siimpsonii,  but 
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is  readily  distinguished  by  its  larger  tentacle  scales,  and  longer,  more 
tapering  arm-spines.  A.  Sundevalli  is  also  similar,  but  has  the  side  mouth- 
shields  meeting  within,  and  very  broad,  and  the  arm-spines  more  stumpy. 
.1.  Stimpsonii,  hitherto  only  known  by  Lutken's  description  (Addit.  ad  Ili.-t. 
Ophiur.,  Part  II,  p.  1 1  •))  has  the  proportions  of  the  disk  and  arms  much 
as  in  A.  grandisquama.  The  mouth-shields  are  longer  than  broad;  the 
Bide  mouth-shields  small  and  narrow,  meeting  within,  closely  soldered  to 
the  surrounding  parts,  and,  at  their  outer  end,  to  a  very  small  rudimentary 
under  arm-plate ;  at  base  of  arm,  one  very  small  tentacle  scale  ;  further 
out,  none  at  all ;  radial  shields  closely  joined  at  their  outer  ends ;  within, 
separated  by  a  couple  of  long  scales:  five  short,  stumpy  arm-spines. 

Remarks  on  the  Groups  in  the  Genus  Amphiura.  — Any  one  who  is  really 
familiar  witli  the  range  of  species  in  this  genus  will,  on  the  one  hand, 
recognize  striking  differences,  while,  on  the  other,  he  will  find  a  real  difli- 
culty  in  dividing  the  groups  in  away  to  bear  criticism.  Liitkcn  very  prop- 
erly set  off  the  genus  Ophiactis;  and  I  have  since  separated  the  Amphiu- 
ra with  spiny  disks  under  the  name  Ophiocnida,  and  those  with  a  fence 
of  scales  round  the  discs  as  Ophiophragmus.  Professor  Agassiz  had  already 
recognized  the  generic  position  of  the  species  with  a  naked  disk  below, 
under  the  name  of  Hemipholis.  Mr.  Ljungman*  further  distinguishes  a 
genus  Amphipholis,  of  which  the  type  is  A.  Januarii,  which  seems  to  belong 
with  such  species  as  A.  elegans  (Amphiura  squamala  Ltk.)  and  A.  tenera. 
It  is  by  no  means  clear  on  what  characters  Mr.  Ljungman  grounds  this  new 
genus;  because,  after  giving  a  number  of  characters  common  to  nearly  the 
whole  of  the  old  genus,  he  concludes  with  this  distinction  :  "  A  generibus 
Hemipholide  et  Amphiura  numero  et  dispositione  papillarura  oralium  dif- 
fert."  But  the  species  which  he  includes  under  AmphipholU  do  not  at  all 
agree  among  themselves  in  the  number  or  disposition'  of  their  mouth-pa- 
pilla^; e.g.  A.  tenera,  A.  occidentals,  and  A.  atra.  There  certainly  is  a 
group  which  includes  Amphiura  elegans  (squamata),  A.  tenera,  A.  violacea, 
and  A .  pugeluna,  whereof  the  members  are  not  only  closely  allied  gener- 
ically,  but  are  even  difficult  to  distinguish  specifically,  though  coming  from 
faunae  the  most  widely  separated.  Thus,  Mr.  Ljungman  gives  A.  elegans 
as  coming  from  the  shores  of  Northwestern  Europe,  and  also  the  Cape  of 
Good  Hope  (!).  And  since  this  species  has  been  shown  to  vary  so  consid- 
erably in  its  arm- spines,  it  seems  difficult  to  separate  it  any  longer  from 
A.  tenera  of  the  West  Indies  ;  and,  further,  from  A.  riolacea,  A.  microdis- 
cus,  and  .1.  Pun/arena:  of  the  Pacific  coast  of  America.  Should  all,  or  a 
part,  of  these  species  prove  identical,  we  must  look  upon  this  animal  as  the 
common  thread  that  binds  together  distant  fauna.1,  just  as  characteristic 

*  Ljungman,  Ofversigt  af  Kongl.  Vet.  Akad.  Forhand.,  1SG6,  p.  165. 
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fossils  determine  stratified  rocks  in  different  parts  of  the  world.  This  idea 
of  community  of  existence  gets  some  strength  from  the  varying  depths  at 
which  A.  tenera  is  found  (4  to  128  fathoms),  while  its  northern  represent- 
ative, A.  squamata  or  elegans,  is  found  from  the  Mediterranean,  on  the 
east,  to  Cape  Cod,  on  the  west ;  and  from  low  water  to  three  hundred 
fathoms  :::'  (var.  tenuispinci).  The  new  genus.  Amphilepis  Ljung.f  seems 
better  grounded.  It  contains  the  new  species  A.  norvegica,  and  is  charac- 
terized by  only  four  mouth-papilla?  to  each  angle  and  by  absence  of  ten- 
tacle scales.  However  this  may  be,  there  are  groups  in  Amphiwra  quite  as 
clearly  marked  generically  as  is  Amphilepis,  and  especially  that  already  re- 
ferred to  as  including  A.  grandisquama,  which  is  characterized  by  having 
only  two  mouth-papilla?  placed  just  under  the  teeth,  a  deficiency  made  up 
by  the  development  of  the  tentacle  scales  of  the  two  pairs  of  mouth-ten- 
tacles;  furthermore,  the  many-spined  Amphiurce  (4  to  8)  are  all  found  in 
this  group.  Its  species,  eighteen  in  all,  are  embraced  in  the  table  on  pp. 
338  and  339. 

I  by  no  means  wish  to  suggest,  because  so  many  minor  differences  are 
thus  indicated,  that  an  equal  number  of  generic  differences  should  be  recog- 
nized ;  on  the  contrary,  no  naturalist  has  a  right  to  take  such  a  step,  unless 
he  has  had  most  of  the  species  under  his  own  eye  for  critical  comparison. 

Next  to  A.  planispina  stands  the  genus  Hemipholis,  which  has  two 
species,  —  77.    cordifera    Lym.   and   II.   affinis    Ljn.J      Ophiocnida    and 

*  Sare,  Over  det  dyriske  Livs  Udbredning  i  Havets  dybder,  1868. 

t  Ljungman,  Ophiuroidea  Viventia,  p.  322. 

{  Its  synonyme  is  //.  gracilis,  Vll.  Professor  Verrill  (Proceed.  Boston  Soc.  Nat. 
Hist.  XII,  391)  thinks  that  he  has  priority  in  the  name,  because,  in  a  separate  publica- 
tion of  Ljungman's  Ophiuroidea  Viventia,  there  is  a  note  by  Loven  dated  May  18,  1867. 
But  thi3  note  has  nothing  to  do  with  the  original  publication  which  is  in  the  Ofversigt 
af  Kongl.  Vetenskaps-Akademiens  Fbrhandlingar,  1866,  No.  9.  Ljungman's  paper  wu 
read  November  14,  1866.  Verrill's  wa*  read  January,  1S67,  and  published  in  Trans. 
Connecticut  Academy,  March,  1867.  This  whole  matter  of  priority  in  descriptions  is 
of  no  sort  of  interest  to  science,  except  as  a  matter  of  registration.  Nor  is  it  profitable 
to  enter  on  the  question  of  what  constitutes  publication.  But  wc  may  say,  that  the  par- 
tial distribution  of  loose  sheets  of  an  incomplete  paper,  though  a  useful  and  praisewor- 
thy custom,  constitutes  no  greater  claim  for  priority  than  the  reading  of  a  paper  before 
an  ancient  and  distinguished  Academy,  and  the  speedy  publication  of  that  paper  in  its 
complete  and  connected  form.  There  are  now  many  zoologists  who  seem  to  think  that 
species  must  be  continually  "  reported,"  just  like  stocks  at  the  brokers'  board.  Agas- 
siz  showed, twenty-three  years  ago,  in  his  preface  to  the  Xomenclator  Zoologicus,  that  the 
"authorities"  placed  after  names  were  merely  reference*  of  registration,  and  not  marks 
of  praise  to  the  authors.  Thus  when  we  m&Ophioderma  longiccmda  Mull,  and  Trosch., 
it  means  not,  M  The  illustrious  zoologists  Johannes  Midler  and  F.  II.  Troschcl  had  the 
honor  to  give  the  above  (wrong!)  name  to  tliis  species  "  ;  but,  u  If  you  look  in  the  System 
dcr  Asteriden,  you  will  find  what  Miiller  and  Troschcl  thought  or  knew  of  this  species." 
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Opkiophragmus  are  distinguished,  not  by  the  chewing  apparatus,  Tmt  by 
the  covering  of  the  disk.  The  former  has  four  species,  —  O.  hispida  Lyra., 
0  brachiata  Lym.,  0.  scabriuscula  Lym.,  O.  olicacea  Lyra.*  The  latter  has 
five  species,  —  0.  septus  Lym.,  0.  Wurdemani  Lym.,  O.  marginalus  Lym., 
0.  antarclicus  Ljn.,  O.  yibbosus  Ljn. 

Finally,  to  complete  that  part  of  Miiller  and  Troschel's  genus  Ophiolepis, 
which  centres  in  Atnphiwa,  we  must  mention  Ophiostigma  and  Ophiactis. 
The  latter  approaches  Amphiura  in  one  direction  {0.  Krcbsii),  Ophiopholis 
in  another  (0.  Kroycri),  and  Ophiacantha  in  a  third  (0.  clavigera).  See 
description  of  Ophiactis  humilis. 

Amphiura  pulchella  Lyman,  sp.  nov. 

Special  Marks.  —  Six  mouth-papillae  to  each  angle,  the  inner  pair  thick 
and  running  upward  to  the  teeth.  Radial  shields  very  narrow,  and  closely 
joined  for  nearly  their  whole  length. 

Description  of  a  Specimen.  —  Diameter  of  disc  3.2  mm.  The  arm  was 
broken  off  at  21  mm.,  but  had  apparently  been  about  28  mm.  long. 
Mouth-papillas  three  on  each  side,  all  on  the  mouth-frames  ;  the  two 
outer  ones  small,  rounded,  and  scale-like  ;  the  innermost  one  thickened 
and  running  upwards  to  the  teeth.  Mouth-shields  longer  than  broad,  rather 
narrower  within  than  without.  Side  mouth-shields  very  narrow  within, 
where  they  meet ;  much  broader  without,  where  they  touch  the  minute 
first  under  arm-plate  with  their  corner.  Under  arm-plates  separated  ;  as 
broad  as  long,  pentagonal  with  the  angle  inward  ;  lateral  sides  re-enter- 
ingly  curved ;  outer  side  nearly  straight  on  the  first  three  or  four  plates ; 
beyond  that,  with  a  decided  notch  in  the  outer  side.  Side  arm-plates 
meeting  below  and  (after  the  second  joint)  above  also;  the  separation,  how- 
ever, of  the  upper  and  under  plates  is  narrow  ;  length  of  third  plate 
.2  mm.  Upper  arm-plates  broader  than  long,  of  an  oval  form,  with  the 
inner  curve  greater  than  the  outer.  Beyond  the  second  joint  they  are 
slightly  separated.  Disk  closely  covered  with  minute  imbricated  scales, 
of  which  there  are  about  100  to  a  square  mm.,  where  they  are  smallest,  on 
the  upper  surface.  In  the  centre  is  a  distinct  circle  of  five  round  primary 
plates,  with  a  sixth  in  the  middle.  Radial  shields  narrow,  and  sunk  in  the 
disk,  joined  for  their  entire  length  closely,  except  just  at  their  inner 
extremities  ;  length  to  breadth  .9  :  .2.  Arm-spines  three ;  short,  smooth, 
rounded,  tapering,  nearly  equal ;  lengths  to  that  of  under  arm-plate  .3,  .3, 
..'!  :  .2.     One  small,  nearly  circular  tentacle  scale. 

Color,  in  alcohol,  disk  greenish  gray,   inns  lighter. 

In  39  fathoms. 

*  To  these  should  apparently  be  added  Ophiophragmus  iAnvni  Ljn.  and  0.  echinatus 
Ljn.     Why  he  placed  them  thus,  and  still  admitted  the  genus  Ophiocnul.i,  is  not  clear. 
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Despite  the  number  of  Amphiurce  described  from  the  Gulf  of  Mexico 
and  waters  of  Brazil,  the  species  seem  well  defined  and  distinct ;  and 
there  is  promise  of  many  more.  This  genus  is  remarkable  fort  he  well- 
defined  specific  differences  it  presents  in  the  character  and  position  of  its 
side  mouth-shields,  arm-plates,  mouth-papilla?,  radial  shields,  &c.  For 
example,  no  other  Ampldura  presents  the  following  combination  found  in 
A.  pulcliella:  1.  Three  mouth-papillae  on  a  side,  the  innermost  thick- 
ened. 2.  Slender  radial  shields,  closely  joined.  3.  Upper  and  lower  arm- 
plates  separated.     4,  Three  arm-spines.     5.  One  tentacle  scale. 

Ophioenida  olivacea  Lyman,  sp.  nov. 

Special  Marks.  —  Radical  shields  deeply  sunk  in  the  disk,  long  and 
narrow.  Disk  puffy,  with  a  narrow  notch  over  each  arm.  At  the  base  of 
the  arm  two  tentacle  scales,  of  which  one  is  small  and  stands  on  the  s:de 
arm-plate,  the  other  long  spiniform  and  borne  on  the  lateral  side  of  the 
under  arm-plate. 

Description  of  a  Specimen.  —  Diameter  of  disk  12  mm.  Length  of  arm 
about  85  mm.  Mouth-papillae,  twelve  to  each  angle,  arranged  in  three 
sets :  first,  two  small,  flat,  tooth-like  papilla?,  one  at  each  outer  corner  of 
the  mouth-slit,  standing  well  above  the  outer  end  of  the  side  mouth-shield 
(these,  of  course,  are  the  tentacle  scales  of  the  mouth-tentacles)  ;  secondly, 
four  sharp,  stout,  rounded,  tapering  papillae  on  each  side,  standing  in  a  row, 
which  runs  from  the  middle  point  of  the  side  mouth-shield,  upwards  and 
inwards,  along  the  mouth-frames  to  a  level  with  the  second  tooth  ;  of  these 
the  outer  one  is  largest,  .7  mm.  long;  thirdly,  two  stout,  conical  papillae 
standing  on  the  point  of  the  mouth-frames,  and  directed  inward,  but  inclined 
from  each  other,  so  that  they  have  the  appearance  of  a  blunt  fork.  Teeth 
six,  of  which  the  lowest  is  pointed  somewhat  like  the  mouth-papilloe  next 
to  it ;  the  other  five  are  flat,  squarish,  with  a  curved  cutting  edge.  Mouth- 
shields  small,  of  a  broad,  rounded  heart-shape  ;  length  to  breadth  1.4  :  .7. 
Side  mouth-shields  narrow  and  small,  pointed  within  (where  they  nearly 
meet),  broader  without,  where  they  run  to  the  lateral  corner  of  the  mouth- 
shield.  Under  arm-plates  longer  than  broad,  bounded  within  by  a  nearly 
straight  line,  on  the  sides  by  re-entering  curves,  and  without  by  two  little  re- 
entering curves,  which  join  in  a  small  peak  on  the  median  lino  ;  length  to 
breadth  (10th  joint)  .8  :  .G.  Inside  the  disk  these  plates  are  especially  en- 
croached on  by  the  tentacles,  which  are  very  large,  and  occupy  much  of  the 
under  surface  of  the  arm.  Side  arm-plates  moderately  prominent,  and  con- 
spicuous from  below  by  reason  of  the  narrow  under  arm-plates  ;  they  do  not, 
however,  meet,  except  at  the  very  tip  of  the  arm,  where  they  come  together 
above.  Upper  arm-plates  broader  than  long,  a  little  broader  without  than 
within  ;  all  their  sides  nearly  straight;  the  outer  one  lightly  curved ;  length 


MUSEUM   Or   COMPARATIVE   ZOOLOGY. 

to  breadth  (3d  joint  from  disk)  .8  :  1.1.  Towards  the  tip  of  the  arm  they 
KK  triangular,  with  the  outer  side  curved,  and  the  apex  directed  inward. 
Disk  covered  with  fine  scales  and  radial  shields  ;  the  former  nearly  hidden 
by  the  skin,  except  on  the  lower  surface.  Radial  shields  very  narrow,  and 
joined  for  their  whole  length  ;  pointed  within,  swollen  at  their  outer  ends  ; 
length  to  breadth  9  :  .5.     They  are  sunk  below  the  pull  )  of  thedi^k. 

and  are  placed  at  the  inner  point  of  a  notch  in  the  disk,  which  exists  over 
each  arm  ;  this  inlacing  of  the  soft  disk  is  as  deep  as  one  or  two  arm-plates, 
portions  of  which  are  thus  exposed,  together  with  their  spines,  -which  are  bent 
outward  by  the  overlying  disc  margin.  The  sides  of  the  notch  are  formed 
of  an  upward  prolongation  of  the  genital  plate.  The  entire  disk  is  pretty 
evenly  beset  with  very  slender,  sharp  spines  about. G  mm.  long.  Genital 
■Ktswith  a  distinct  genital  plate,  whose  edge  is  visible  for  its  whole  length, 
and  which  turns  over  and  widens  at  each  end,  especially  at  the  outer,  where 
it  runs  upwards  above  the  arm.  Arm-spines,  outside  the  disk  and  near  base 
of  arm,  nine,  whereof  the  two  lowest  are  stout,  rounded,  pointed,  and 
longer  than  the  others ;  the  next  four  flattened,  tapering,  and  most  slender ; 
the  three  highest  also  flattened  and  tapering,  but  rather  stouter  ;  lengths  to 
that  of  under  arm-plate  (10th  joint)  1.1, 1.1,  .9,  .7,  .7,  .7,  .7,  .7,  .7  :  .8.  On 
the  second  joint  only  two  spines  ;  on  the  other  joints,  within  the  disk,  about 
three.  Near  tip  of  arm,  four  spines,  lowest  longest,  slender,  tapering, 
rounded,  rather  longer  than  the  joint.  Tentacle  scales  two, —  one  short, 
sharp,  tooth-like  and  about  .4  mm.  long  (10th  joint),  standing  on  the  edge 
of  the  side  arm-plate  ;  the  other  slender,  sharp,  spiniform,  and  borne  on  the 
lateral  edge  of  the  under  arm-plate;  length  (10th  joint)  .G  mm.  The 
former  of  these  scales  is  found  to  the  very  tip,  where  it  takes  on  the  form  of 
a  pointed  oval  ;  but  the  spiniform  scale  is  only  seen  on  the  first  third  of  the 
arm,  where  it  disappears,    having    grown  gradually    shorter  and  smaller. 

Color,  in  alcohol,  dull  olive  for  the  disk  ;  arms,  light  olive  brown. 

Three  specimens,  in  79  fathoms,  off  Alligator  Reef;  and  two  arms,  in  40 
and  in  117  fathoms,  oflf  Carysfort  Reef 

Opliiotliamnus  Lymah,  gen.  nov.e 

Teeth:  no  tooth-papilla*:  mouth-papillae,  of  which  the  outer  is  much  the 
broadest.  Side  mouth-shields  long  and  stout,  extending  outside  the  mouth- 
Baiclds,  and  making,  with  them,  a  conspicuous  raised  pentagon.  Side  arm- 
plates  large,  meeting  above  and  below,  and  bearing  slender,  rough  spines 
on  their  sides.  Disk  puffed,  and  overlying  the  bases  of  the  arms,  covered 
With  scales  and  radial  shields,  which  are.  beset  with  spines. 

This   genus,    by    its    arm-plates    and    chewing    apparatus,   is   allied    to 

*  tytt»eBDake;  Pipyo?,  a  thicket. 
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Ampldura;    by  its  spinous   disk  and   rough  spines,   to   OpkiacanlJia  and 
Ophiomitra. 

Ophiothamnus  vicarius*  Lyman,  sp.  nov. 

Special  Maries.  —  Disk  beset  with  numerous  slender  spines.  Seven  or 
eight  arm-spines ;  the  upper  ones  longest,  and  all  slender  and  tapering. 
Seven  mouth-papillae. 

Description  of  a  Specimen.  —  Diameter  of  disk  3.5  mm.  Length  of  arm 
20  mm.  Mouth-papillae,  seven  to  each  angle,  whereof  the  innermost  one 
stands  immediately  below  the  teeth,  and  is  just  like  them  ;  of  the  three 
papillae  on  each  side,  the  two  inner  ones  are  together  about  as  broad  as  the 
outer  one.  The  seven  make  an  even,  crowded  row,  and  are  all  stout.  Teeth 
four,  short,  broad,  flat,  with  the  cutting  edge  slightly  curved,  the  upper- 
most one  thinnest.  Mouth-shields  small,  .3  mm.  long,  pointed  within,  a  little 
curved  without,  making  a  sort  of  heart-shape ;  they  are  closely  wedged  into 
the  angle  formed  by  the  union  of  the  s:de  mouth-shields.  Side  mouth- 
shields  large  and  strong,  .5  mm.  long,  meeting  within,  and  extending  well 
outside  the  mouth-shield  proper  ;  they  bear  the  outer  wide  mouth-papillae, 
while  the  other  mouth-papillae  are  attached  to  the  mouth-frames,  except  the 
central  innermost  one,  which  grows  on  the  jaw  itself.  Under  arm-plates 
wider  without  than  within  ;  outer  side  curved  slightly,  laterals  encroached 
upon  by  the  tentacle  scales ;  inner  side  making  a  email  peak  or  angle ; 
length  (4th  joint),  .3  mm.  The  first  under  arm-plate  is  oblong,  and  tightly 
pressed  between  the  bases  of  the  side  mouth-shields.  Side  arm-plates  large, 
and  rather  prominent,  meeting  above  and  below;  their  line  of  juncture 
below  is  about  half  as  long  as  the  under  arm-plate.  Upper  arm-plates, 
.3  mm.  long  :  outer  side  cleanly  curved,  and  nearly  as  wide  as  the  arm  :  within 
they  are  bounded  by  outer  curves  of  the  preceding  side  arm-plates,  which 
give  them  the  appearance  of  having  a  peak.  Disk  beset,  above  and  below, 
with  long  slender  spines,  which  are  more  numerous  on  the  upper  surface, 
where  their  length  is  .5  mm.,  while,  in  the  lower  interbraehial  spaces,  the 
longest  are  .3  mm.  In  a  dry  specimen,  the  somewhat  coarse  and  irregular 
scaling  of  the  disk  is  everywhere  visible.  Radial  shields,  roughly  semicir- 
cular,  so  that  together  they  make  a  round  figure  ;  their  outline,  however, 
is  not  regular,  and  they  have  a  slight  swelling  at  their  outer  point  :  they 
touch  each  other  near  the  disk  margin  ;  but,  within,  are  separated  by  one, 
and  sometimes  by  two,  large  scales;  on  their  edges  they  often  have  two  or 
three  spines.  Arm-spines  slender,  rounded,  gradually  tapering,  sharp,  all 
similar  in  shape,  upper  ones  longest;  close  to  the  disk  they  are  much  lon- 
ger than  jujl  beyond  ;  fourth  joint,  eight  spines,  whose  lengths  are,  to  that 

•  So  called  because  it  seems  to  replace  the  common  Opldothrix  of  the  shallower 
witter. 
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of  the  lower  arm-plate,  as  1.1,  1.1,  1.8,  .9,  .7,  .6,  .G,  .5:. 3.  Seventh  joint 
longest  spines,  .5  mm.,  and  the  rest  are  not  much  shorter.  On  the  first  two 
or  three  joints  beyond  the  disk  the  two  ranges  of  spina  meet  on  the  median 
line  of  the  arm  above.  The  second  arm-joint  has  but  three  spines,  and  of 
these  the  lowest  is,  as  an  exception,  longest,  namely,  .G  mm.  Tentacle  scales 
blunt,  pear-seed  shape,  the  apex  outward  ;  further  out  on  the  arm  they  grow 
inure  pointed  ;  their  length  is  about  half  that  of  the  under  arm-plate.  The 
eolor,  in  alcohol,  is  pale  brown  for  the  disk,  and  light  straw  for  the  arms. 

Variations.  —  The  chewing  apparatus  shows  few  exceptions:  sometimes, 
however,  the  central  inner  mouth-papilla  is  somewhat  narrower  than  the 
teeth  above  it:  very  rarely  one  of  the  small,  side  mouth-papilla;  is  wanting. 
The  number  and  lengths  of  the  disk  spines  is  not  always  the  same;  and 
especially  are  those  near  the  margin  sometimes  shorter.  In  the  larger 
specimens  the  second  joint  has  four  spines. 

Among  numerous  specimens  there  was  found  one  that  had  scarcely  any 
spines  on  the  disk,  and  those  very  short;  while  the  radial  shields  were 
buried  by  the  disk  scales,  except  their  outer  ends.  The  arm-spines  were 
essentially  the  same ;  on  the  filth  joint,  lengths  to  that  of  the  under  arm- 
plate,  1.,  1.,  .8,  .8,  .8,  .6,  .6;  .5.:  .3. 

Numerous  specimens,  in  15  to  135  fathoms. 

OphiomyCGS  Lyman,  gen.  nov .* 

Teeth :  no  tooth-papilla? ;  numerous  wide,  flat  mouth-papilla?,  which  are 
turned  downwards  and  outwards,  and  arranged  in  two  or  more  imbricated 
rows,  covering  the  whole  mouth-angle.  Side  mouth-shields  large,  and 
meeting  above.  Disk  finely  scaled,  without  visible  radial  shields.  Arm- 
spines  within  the  disk  shorter,  stouter,  and  of  a  different  character  from 
those  of  the  joints  further  out. 

This  singular  genus  stands  quite  by  itself,  unless  we  compare  its  curious 
mouth-papillae  with  the  spatula-like  tentacle  scales  of  Ophiopsila.  All  the 
specimens  I  have  seen  had  a  tendency  to  raise  the  arms  above  the  disk, 
vertically  ;  which  shows  that  the  muscular  tension  must  have  some  peculiar 
proportion. 

Ophiomyces  mirabilis  Lyman. 

Special  Marls. —  Six  arm-spines,  nearly  equal;  on  the  second  joint 
a  connected  row  of  ten  short,  flat  arm-spines,  running  across  the  under 
side  of  the  arm,  two  of  these  spines  being  on  the  under  arm-plate,  and  four 
on  each  side  arm-plate. 

Diameter  of  disk  about  6  mm.  Length  of  arm  1  7  nun.  The  inner 
mouth-papilla)  are  rounded,  sharp,  spiniform,  and  eight  or  ten  in  number; 

*  6<£i9,  a  snake;  /uv'kt)?,  a  mushroom. 
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they  form  an  irregular  row  about  the  inner  mouth-angle,  and  usually  are 
turned  more  or  less  downwards.  The  outer  mouth-papilla?  are  all  more  or 
less  widened  and  flattened  ;  arranged  rudely  in  four  radiating  rows,  but  so 
spreading  and  overlapping  as  to  almost  hide  the  whole  oicer  part  of  the 
mouth-angle.  There  are  five  or  six  to  each  side  (ten  or  twelve  to  each 
mouth-angle)  all  foliate  in  form  (much  like  the  woo3y  furgus  that  grows 
from  dead  trees)  the  outer  ones  largest,  and  sometimes  1  mrj.  wide.  Teeth 
five,  flat,  sharp,  spear-head  shaped.  Mouth-shields  xnry  email,  diamond 
shape,  and  almost  totally  hidden  by  the  mass  of  papilla?  aud  spines  about 
them.  Side  mouth-shields  large,  meeting  within,  with  a  v^ant  space  be- 
tween their  enclosed  angle  and  the  mouth-shield  proper.  They  carry  all 
the  characteristic  foliate  mouth-papillae,  and  are  very  much  larger  than 
the  mouth-shield.  The  lower  and  inner  point  of  the  jaw,  which  in  most 
Ophiurans  is  scarcely  to  be  seen,  is  here  quite  large,  and  carries  all,  or 
nearly  all,  the  spine-like  mouth-papilla3.  Under  arm-places  much  wider 
without  than  within;  outer  tide  curved,  with  a  lateral  projection  from  each 
corner,  which  joins  the  side  arm-plate;  laterals  strongly  re-enteringly 
curved,  by  the  encroachment  of  the  tentacle  pores,  which  are  very  large  ; 
inner  side  making  a  sharp  angle  ;  length  of  plate  (Cth)  to  greatest  breadth 
.5  :  .5.  Side  arm-plates  meeting  above  and  below ;  above  they  cover 
almost  the  whole  surface,  the  upper  arm-plate  being  reduced  to  a  mini- 
mum. Upper  arm-plates  with  a  curved  outer  side;  the  inner  side  with 
a  rounded  angle ;  they  occupy  only  a  small  spot  of  about  half  the  width 
of  the  arm,  between  the  bases  of  the  arm-spines.  Disk  uniformly  covered 
with  very  fine,  thin  scales,  about  fifty  to  a  square  mm.  Scattered  over  the 
upper  surface  are  a  very  few  short,  delicate  spines  ;  in  the  lower  inferbra- 
chial  spaces,  just  outside  the  mouth-shield,  a  group  of  little  flat  papa"  a?. 
Arm-spines  on  joints  beyond  the  disk  six;  the  three  upper  ones  slender, 
rounded,  tapering;  the  three  lower  a  little  flattened  and  more  blunt;  upper 
spines  longer;  the  longest  (Gth  joint)  .7  mm.  Within  the  disk  the  spir.es 
have  an  entirely  different  form.  Second  joint  with  an  unbroken  row  of 
ten  equal,  short,  flat,  scale-like  papilla?,  whereof  two  arc  on  the  under  arm- 
plate,  and  four  on  each  side  arm-plate.  Third  and  fourth  joints  the  same, 
except,  that  the  papilla?  get  more  rounded  and  longer,  and  that  the  fourth 
joint  has  only  three  on  each  side  arm-plate.  Tentacle  scales  of  second 
joint  two;  of  a  shape  similar  to  the  outer  mouth-papiihe,  and  lying  on  the. 
side  of  the  pore  opposite  the  under  arm-plate.  All  succeeding  joints  have 
but  one  scale,  which  lies  on  the  inner  angle  of  the  under  arm-plate.  The, 
two  scale-like  spines  on  the  under  arm-plate  disappear  beyond  the  sixth  joint ; 
they  may,  indeed,  be  considered  taUaclc  scale*  just  as  properly  as  arm- 
!/>i)icx.  Some  species  of  Opltioghjpha  give  similar  instances.  The  tentacle 
lies,  except  those  of  the  second  joint,  are  flat,  oblong,  and  similar  to  the 
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arm-spines  which  lie  within  the  disk  ;  far  out  on  the  arm  they  grow  some- 
what pointed. 

Color,  in  alcohol,  uniform  pale  gray. 

The  chief  variations  noticed  were  in  the  shape  of  the  singular  outer 
mouth-papilla?,  which  are  sometimes  more  spreading  in  their  form,  or  nar- 
rower. The  number  of  these,  as  well  as  of  the  inner  mouth-papilla;,  va- 
ries by  one  or  two,  for  each  angle  of  the  mouth. 

Off  Sand  Key,  Florida,  in  237  to  306  fathoms. 

The  specimens,  many  of  which  had  cast  their  disks,  were  singularly  dis- 
torted, probably  by  the  change  of  pressure  from  so  considerable  a  depth. 
The  arms  were  twisted  upwards,  so  that  they  made  a  parallel  bunch,  in  the 
midst  of  which  was  the  disc,  much  elongated.  By  this  torsion  the  mouth 
parts  were  all  turned  outwards,  and  almost  inverted.  This  singular 
twisting  is  unusual. 

The  species  may  readily  be  distinguished  from  0.  fruteclosus  by  the 
fewer  spines  and  their  comparative  equality. 

Ophiomyces  frutectosus  Lyman. 

Special  Marks.  —  Twelve  arm-spines,  of  which  the  uppermost  is  close  to 
the  median  line  of  the  arm.  The  five  upper  ones  are  short  and  sharp ; 
the  next  three  long,  tapering,  slender  ;  the  last  four  shorter,  llattened,  and 
equal. 

Description  of  a  Specimen. —  Diameter  of  disk  7  mm.  Length  of  arm 
about  28  mm.  The  inner  mouth-papilla;  are  rounded,  stout,  spiniform, 
seven  or  eight  in  number ;  they  form  an  irregular  row  about  the  inner 
mouth-angle,  and  are  often  turned  more  or  less  downward.  The  outer 
mouth-papilla;  are  flattened  and  broad  ;  wider  at  their  ends,  which  are  cut 
square  oif,  than  at  their  bases;  rudely  arranged  in  four  radiating  rows,  but 
inclining  downwards  and  outwards,  and  so  overlapping  as  to  cover  the 
outer  part  of  the  mouth-angle,  like  tiles  ;  there  are  fourteen  or  sixteen  to 
each  mouth-angle;  the  longest  are. 7  mm.,  and  are  outside.  Teeth  tour 
(rarely  five),  short,  flat,  stout,  with  a  curved,  cutting  edge.  Mouth-shields 
very  small,  diamond-shaped,  and  almost  hidden  by  the  numerous  spines 
and  papilla;  about  them.  Side  mouth-shields  completely  hidden  by  the 
outer  mouth-papilla;.  Under  arm-plates  nearly  as  wide  within  as  without  ; 
their  lateral  sides  with  a  strong  re-entering  curve  from  the  encroachment 
of  the  large  tentacle  pores  ;  length  to  breadth  (6th)  .6  :  ..">.  Side  arm- 
plates  meeting  above,  but  not  below;  near  the  base  of  the  arm  they  barely 
meet  above.  Upper  arm-plates  very  thin  and  delicate,  except  a  median, 
thickened  crest;  their  outer  side  Strongly  curved,  their  inner  side  with  a 
slight  peak  ;  they  occupy  only  about  half  the  width  of  the  arm;  length  to 
breadth  .5  :  1.2.  Disk  covered  with  fine,  slightly  thickened  scales :  about 
44 
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70  to  a  square  mm.  In  the  centre  of  the  disk  they  are  somewhat  larger  ; 
and,  in  the  interbrachial  spaces  below,  much  more  minute  ;  everywhere 
they  are  closely  imbricated  and  somewhat  irregular  in  size.  The  entire 
disk,  above  and  below,  is  beset  with  a  considerable  number  of  very  fine, 
sharp,  slender  spines  ;  the  longest  about  .8  mm. ;  just  outside  the  mouth 
shields  is  a  patch  of  stouter  and  blunter  spines.  Arm-spines,  on  the  joints 
just  outside  the  disc,  twelve,  arranged  from  the  median  line  of  the  arm 
above  to  the  tentacle  pore  below.  The  uppermost  spines  are  very  short  and 
sharp,  and  project  over  the  succeeding  upper  arm-plate.  The  sixth,  seventh, 
and  eighth  spines  long,  slender  and  tapering ;  the  four  lowest  spines  not  so 
long,  but  stouter,  blunt,  flattened,  and  smallest  at  the  base.  Lengths  to 
that  of  the  under  arm-plate  (Gth  joint)  3.,  .3,  .4,  .4,  .5, 1.,  1.,  .8,  .G,  .6,  .6,  G, :  .6. 
On  the  joints  within  the  disk,  the  lower  spines  are  wider,  blunter 
and  more  flattened ;  while  the  upper  ones  are  slender,  but  not  so  long  as 
those  on  the  joints  beyond  the  edge  of  the  disk.  Third  joint  with  twelve 
spines ;  the  six  lower  ones  are  arranged  on  the  side  arm-plate,  nearly  at 
right  angles  with  the  length  of  the  arm,  but  here  the  side  arm-plate  makes 
a  sudden  bend  outwards  and  upwards,  and  this  part  bears  six  slender,  sharp 
spines,  of  which  the  upper  ones  are  somewhat  the  shortest ;  all  these  last 
are  difficult  of  detection,  wedged,  as  they  are  between  the  arm  and  the 
lower  side  of  the  disk.  Tentacle  scales  two  to  each  pore.  On  the  first 
five  or  six  joints  the  scales  are  shaped  just  like  the  peculiar  outer  mouth- 
papilla?,  and  are  attached  to  the  under  arm-plate  near  the  curved  margin 
of  the  pore.  On  the  joints  beyond,  the  inner  scale  is  pointed  oval  in 
shape,  and  attached  to  the  side  arm-plate  next  the  lowest  spine,  while  the 
outer  scale  is  more  elongated  and  is  attached  to  the  under  arm-plate.* 
Close  to  the  end  of  the  arm  the  inner  scale  only  remains,  and  gets  some- 
what more  pointed.     In  alcohol,  grayish  straw  color. 

A  single  specimen  ofF  Sand  Key,  Florida,  in  100  fathoms ;  others  in  77 
and  160  fathoms. 

This  species,  when  examined  with  a  lens,  presents  a  confused  mass  of 
thousands  of  spines  and  papilla?  of  all  shapes  and  sizes;  and  it  is  only  by 
patient  study  that  all  its  parts  can  be  properly  referred.  It  is  distinguished 
from  0.  mirabilis  by  its  numerous  arm-spines  and  by  the  different  shape  of 
the  outer  mouth  papilla?.  It  showed  the  same  tendency  to  twist  the  arms 
upwards,  above  the  disk.  • 

\\y  the  kindness  of  Dr.  Smitt  and  Mr.  Ljungman,  naturalists  of   the 

*  It  will  be  noticed  that  the  parts  here  called  outer  (cut  icU  $calet  are,  under  0.  mira- 
bili.*,  Lynn,  termed  firm-$pine&,  because,  in  that  species,  they  are  continuous  with  the 
arm-spines  and  have  the  same  shape.  This  is  done  to  show  that  arm-spines  nnd  ten- 
tacle scales  are  homologous  parts,  and  are  differently  named  only  to  indicate  their  form 
or  position. 
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Swedish  frigate  "Josephine,"  I  was  shown  the  Ophiaridss  dredged  in  117 
fathoms  on  the  newly  discovered  Josephine  Bank,  southwest  of  Lisbon; 
and  among  (hem  I  recognized  two  fine  specimens  of  this  very  specie*  !    We 

have,  therefore,  the  same  animal  living  on  two  sides  of  the  Atlantic, 
and  separated  by  nearly  seventy  degrees  of  longitude,  but  not  yet 
discovered  in  the  many  deep  dredgings  made  off  the  British  and  Scandina- 
vian coasts. 

Mr.  Ljungman  describes  the  color  of  the,  living  creature  as  white  under- 
neath ;  yellow  bars  on  the  arms,  two  or  four  joints  wide;  a  reddish  spot 
at  the  insertion  of  each  arm;  a  purple-gray,  five-sided  patch  on  the  back 
of  the  disc.  According  to  M.  de  Pourtales,  the  arms  are  white  with  an 
orange  dorsal  stripe;  disk  pink,  with  a  greenish  star;  spines  white,  with 
orange  specks  at  their  bases. 


ASTROPHYTIDJE. 

Oplliocreas  Lyman',  gen.  nov.* 

Disk  and  arms  uniformly  covered  with  soft  skin  bearing  microscopic 
grains.  Disk  small;  its  interbrachial  outlines  re-enteringly  curved  ;  five 
pairs  of  narrow,  rather  high,  radial  ribs,  running  from  the  margin  quite  to 
the  centre.  Arms  simple,  very  long  and  smooth ;  the  joints  indicated  by 
very  slight  depressions.  Small  arm-spines  standing  just  above  the  tentacles. 
Teeth  :  one  or  more  tooth-papilla? ;  mouth-papilla;  arranged  in  a  clump  on 
the  side  of  the  mouth-frame,  and  above  its  lower  edge.  Two  genital  slits, 
nearly  as  long  as  the  disk  is  high.  , 

This  genus  belongs  to  the  Astrophytida?,  as  the  insertion  of  the  arms  in 
the  disk,  the  character  of  the  skin  covering,  and  presence  of  radial  ribs 
show  ;  but  in  its  chewing  apparatus  it  presents  more  the  characters  of  the 
Ophiuriduj.     It  stands  near  Astroschema,  which,  however,  h.iS  no  teeth. 

Ophiocreas  lumbricus  Lyman,  sp.  nov. 

Special  Marks.  —  Radial  ribs  running  quite  to  the  centre  of  the  disk. 
Two  arm-spines,  the  lower  longer.     Arms  gradually  tapering,  and  nearly 
twenty  times  as  long  as  the  diameter  of  the  disk.     Skin  beset  with  scatl 
microscopic  thorny  grains. 

Description  of  a  Specimen. —  Diameter  of  disk  12  mm.  Length  of  arm 
230  mm.  Height  of  arm  near  base  9  mm.  ;  width  of  arm  "2.5  mm. 
Mouth-papilla)  nine  or  ten,  forming  a  close,  irregular  clump  of  rounded 
grains  on  the  side  of  the  mouth-frame  ;  none  of  them  are  as  low  as  the 
under  surface  of  the  mouth,  and  are  scarcely  to  be  seen  without   forcing 

*  6<£i9,  snake;  Kp«x<;,  flesh. 
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it  open.  Teeth  ten,  \ery  stout  and  uniform,  except  the  lowest  and 
uppermost,  which  are  smaller;  all  are  flat,  a  little  longer  than  broad, 
with  a  curved  outer  edge,  coming  to  a  point  on  the  median  line,  nearly  of 
uniform  thickness.  Under  the  teeth  are  from  one  to  three  tooth-papilla? 
of  irregular  form.  The  joints  of  the  arms  are  easily  seen,  even  in  alcoholic 
specimens,  being  marked  by  the  interior  bones,  which  are  indicated  through 
the  skin.  The  arms  themselves  are.  high  and  arched  ;  narrow  below  and 
divided  into  ridges  by  the  bases  of  the  spines  ;  they  are  even  and  without 
depressions  between  the  joints  (except  when  the  specimen  is  dried).  The 
arms  keep  a  uniform  size  for  some  time,  and  then  taper  very  gradually. 
Arm-spines  rounded,  tapering,  blunt,  a  little  rough,  but  covered  by  the 
skin  ;  there  are  two  on  nearly  all  the  pores,  but  none  on  the  first;  one  on 
the  second  and  third,  and  two  on  the  fourth,  whereof  the  upper  one  is 
very  small;  lengths  to  that  of  the  arm  joint,  1.2,  2.2  :  1.5.  At  the  tip  of 
the  arm  both  spines  have  three  or  four  little  hooks  on  their  edge.  Disk 
Avith  five  pairs  of  narrow,  prominent,  radial  ribs,  which  diverge  from  the 
centre,  where  they  meet,  and  run  quite  to  edge,  over  the  arms ;  the  mar- 
gins of  the  disk  are  re-enteringly  curved,  and  its  sides  slope  from  the  upper 
edge  downwards  towards  the  mouth  region.  The  genital  slits  extend  from 
near  the  upper  edge  of  the  disk  to  the  mouth-ring  below.  Over  the  whole 
disk  and  arms  are  scattered  microscopic  thorny  grains,  which  adhere  lightly 
to  a  thin  epidermal  coat,  which  seems  to  carry  the  coloring  matter.  In 
alcohol  the  animal  is  of  a  dull  flesh  color,  except  the  interbrachial  spaces 
on  the  sides  of  the  disk,  which  are  purplish  brown. 

Variations.  —  A  young  one  with  a  disk  of  4.5  mm.  had  arms  only  one 
half  as  long  as  the  specimen  just  described,  to  wit :  50  mm.,  from  which  it 
appears  that  the  arms  increase  in  a  greater  proportion  than  the  disk.  The 
teeth  were  only  six  ;  the  grains  of  the  skin  were  less  thorny  and  more 
closely  set  than  in  the  adult.  Among  many  examined,  the  largest  indi- 
vidual had  the  disk  1 7  mm.  in  diameter,  and  thirteen  teeth,  of  which  the 
two  lowest  were  broken,  so  that  each  looked  like  two  or  three  papilla?  side 
by  side  ;  below  these  there  was  a  small  single  papilla. 

In  125  to  130  fathoms. 

Astrophyton  mucronatum  Lyman,  sp.  now 

Special  jfarks.  —  Radial  ribs  high,  and  beset  with  strong  conical  spines, 
a  few  of  which  are  also  found  as  far  out  as  the  third  fork  on  the  upper  side 
of  the  arm.     One  madreporic  body. 

Description  of  a  Specimen.  —  Diameter  of  disk  39  mm.  Length  of  arm 
and  distances  of  its  forks  from  each  other:  — 
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Teeth  :  tooth-papillae  and  mouth-papilhc  sharp,  slender,  spiniform  ;  those 
standing  in  the  place  of  teeth  are  about  nine,  arranged  partly  in  a  single, 
partly  in  a  double  vertical  row;  the  longest  1.5  mm.  Those  near  the  outer 
corner  of  the  mouth-slit  arc  smaller,  stouter  proportionately,  and  irregularly 
crowded  ;  length  not  over  .5  mm.  One  madreporic  shield,  like  a  small 
pimple,  about  2  mm.  long,  placed  in  a  depression  near  the  inner  angle  of  the 
interbrachial  space.  Top  and  sides  of  arms,  down  to  the  tentacle  stales, 
covered  with  a  smooth  mosaic  of  Mat,  irregular,  rounded  grains.  Lower 
surface  of  arm,  between  the  tentacle  pores,  smooth.  Skin  of  the  lower  surface 
of  the  disk  studded  with  flat,  smooth  grains,  somewhat  rounded;  from  six  to 
nine  to  a  square  mm.  but  not  confluent  so  as  to  form  a  mosaic.  The  spare 
between  the  upper  and  lower  surfaces  of  the  disk  is  quite  concave  and  very 
distinct,  its  skin  being  nearly  naked  and  only  covered  by  scattered  micro- 
scopic grains.  Whole  upper  surface  of  disk  covered  with  a  mosaic  of  grains 
like  that  of  the  arms;  in  addition  to  which  the  high  radial  ribs  and  the 
round  space  enclosed  by  the  inner  ends  of  the  ribs,  bear  stoat,  smooth,  conical 
spines,  the  largest  1.5  mm.  high  ;  of  these  there  are  ten  or  twelve  to  each 
rib,  arranged  in  an  irregular  double  row;  those  in  the  centre  of  the  disk  are 
crowded  and  smaller;  the  same  spines  form  a  row  along  the  top  of  the  arm, 
as  far  as  the  third  fork ;  they  are  smaller  than  those  of  the  disk,  and  there  is 
usually  one  to  each  joint.  Toward  the  end  of  arm  each  joint  is  marked  by 
an  annular  ridge,  which  consists  of  a  double  row  of  grains,  each  bearing  a  mi- 
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nute,  usually  simple,  sickle-shaped  hook  ;  these  correspond  to  arm-spines,  but 
gradually  disappear  towards  the  base  of  the  arm,  where,  however,  the  double 
rows  of  grains  are  still  to  be  recognized.  Tentacle  spines  short,  small,  tooth- 
like ;  on  most  of  the  pores  two,  but  some  within  the  disk  have  three.  Gen- 
ital slits  large,  10  mm.  long,  and  extending  from  the  under  to  the  upper 
skin  of  the  disk. 

Variations.  —  Another  specimen  of  about  the  same  size  had  some  small 
spines  in  the  interbrachial  spaces  of  the  upper  disk,  and  from  nine  to  fourteen 
spines  on  each  radial  rib.  On  the  under  surface  of  the  disk  the  granulation 
of  the  skin  near  the  mouth  was  prolonged  into  the  under  surface  of  the 
arms,  between  the  tentacle  pores. 

Florida,  in  120  and  125  fathoms. 

Astrogomphus  Lyman,  gen.  nov.* 

Disk  with  ten  low,  very  narrow  radial  ribs,  running  nearly  to  its  centre, 
and  beset  with  numerous  spines.  Arms  simple.  Skin  of  arms  and  disk 
covered  by  a  mosaic  of  small  flat  grains  ;  the  joints  of  the  former  distin- 
guished by  ridges,  each  of  which  consists  of  belts  of  granules,  some  of  them 
bearing  minute  hooks.  Arm-spines  like  thorny  stumps,  and  arranged  in 
clumps  just  above  the  tentacle  pores.  Teeth:  tooth-papillae  and  mouth- 
papillae  all  similar  and  spiniform.  Two  genital  slits  in  each  interbrachial 
space. 

Astrogomphus  belongs  with  the  simple-armed  Astrophytons.  In  the  dis- 
tinctness of  its  disk,  and  the  character  of  the  surface  of  its  arms,  it  some- 
what resembles  Trichastcr,  while  its  dentition  is  rather  like  that  of 
Astroporpa. 

Astrogomphus  vallatus  Lyman. 

Special  Marks.  —  The  whole  upper  disk  beset  with  short,  very  stout 
spikes,  arranged  rudely  in  concentric  rows ;  under  surface  paved  witli 
smooth,  flat  grains,  except  a  fence  of  stout  papillae,  which  runs  between  the 
lower  sides  of  the  arms,  where  they  join  the  disk. 

Description  of  a  Specimen.  —  Diameter  of  disk  17  mm.  Length  of  arm 
100  mm.  Width  of  arm  next  the  disk  3.5  mm. ;  height  of  arm  ."!  nun. 
Mouth-papillae  and  tooth-papillae  similar  to  each  other,  short-,  sharp,  stout: 
mouth-papilla*  about  ten  on  each  side,  arranged  in  two  irregular  rows,  one 
above  the  other;  tooth-papillae  about  twelve,  arranged  in  irregular  pairs 
along  the  point  of  the  jaw;  the  longest  are.  .8  mm.  ;  and  both  mouth  and 
tooth  papilla-  are.  spiniform,  sharp,  rounded,  and  perfectly  smooth.  Arms 
high  and  rounded  above,  flattened  below  ;  they  are  divided  by  depressions 

*  aa-rnp,  star;  yo/n^o?,  spike. 
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into  joints,  except  on  the  lower  surface,  which  if  smooth,  ami  is  uniformly 
paved   with  small  flat  grains,  looking,  under  the   lens,  like  a  rough  mosaic. 

Each  of  the  raised  joints  is  covered  by  a  belt  of  four  rows  of  grains  run- 
ning across  the  arm ;  the  two  middle  rows  have  smaller  grains,  each  of 
which  bears  a  little  saw,  having  four  or  five  teeth,  and  at  its  end  a  strong 
hook ;  the  two  outer  rows  have  larger  grains,  without  any  appendages. 
Bach  depression  between  the  joints  is  paved  with  two  or  three  cross-rows 
of  more  or  less  flattened  grains,  similar  to  the  smooth  grains  of  the  raised 
joints.  Towards  the  end  of  the  arm  the  raised  joints  consist  only  of  the 
double  row  of  grains  bearing  the  saw-hooks.  Disk,  above,  covered  with  a 
mosaic  of  smooth,  flat  grains,  from  which  rise  a  great  number  of  short, 
blunt,  tapering,  very  stout  spikes,  the  longest  .8  mm. ;  they  are  arranged 
in  about  seven,  more  or  less  distinct,  concentric  circles,  growing  confused 
at  the  centre  of  the  disk,  where  there  is  a  space  about  3  mm.  in  diameter, 
from  the  periphery  of  which  spring  the  ten  radiating  ribs,  which  are  very 
narrow,  though  somewhat  broader  over  the  bases  of  the  arms ;  over  these 
ribs  run  the  circles  of  spikes,  giving  them  a  rough,  spinous  appearance. 
The  interbrachial  spaces  below  have  a  strikingly  smooth  appearance,  though 
really  covered  with  minute,  rounded,  flattened  grains  of  several  sizes. 
Between  the  bases  of  the  arms,  below,  and  connecting  the  first  groups  of 
arm-spines,  runs  a  little  fence  of  three  irregular  rows  of  little,  crowded 
spikes,  more  blunt  and  rounded  than  those  of  the  upper  disk.  Just  outside 
one  of  these  fences  lies  the  madreporic  plate,  which  is  small  and  elongated, 
and  has  about  a  dozen  large  pores  in  an  irregular  row.  The  disk  about 
the  mouth  is  quite  flat  and  smooth,  so  that  the  animal,  seen  from  below,  is 
laid  out  in  regular  patterns;  in  the  centre  the  stellate  mouth  rough  with 
spines;  outside  this  a  five-sided  smooth  region,  which  is  prolonged  on  each 
arm;  outside  this  a  five-sided  fence  of  spikes,  which  separates  the  mouth 
region  from  the  interbrachial  spaces,  and  is  prolonged  by  the  bunches  of 
arm-spines  along  the  side  of  the  lower  surface  of  each  arm ;  again  on 
is  the  smooth  interbrachial  space,  where  the  genital  slits  run  from  the  edge 
of  the  disk  (marked  by  a  margin  of  spikes)  about  two  thirds  of  the  way  to 
the  interbrachial  fence  of  spikes.  Arm-spines  equal,  rounded,  a  little  bent, 
suddenly  contracting  at  the  end,  where  they  bear  a  bunch  of  four  or  live 
thorns;  they  are  arranged  side  by  side,  in  close  clumps,  at  the  angle  made 
by  the  under  surface  and  side  of  the  arm;  length  of  the  longest,  1.2  nun. 
The  first  tentacle  pore  has  one  little  simple  spine  ;  the  second  has  four 
thorny  spines;  the  third,  and  several  beyond,  five;  then  the  Dumber  is 
four;  towards  the  end  of  the  arm  it  diminishes  to  three,  two,  and  one. 
Near  the  tip,  where  there  are  but  two,  these  spines  have  hooks  at  their 
ends,  and  at  the  very  end  there  is  but  one  spine,  which  is  like  the  saw-hook 
borne  by  the  grains  on  the  back  of  the  arm.  Color  in  alcohol,  yell  >w  gray, 
or  straw  color. 


352  BULLETIN   OF   THE 

Variations.  —  A  smaller  specimen,  with  a  disk  of  10  mm.,  presented  no 
important  differences.  The  spikes  on  the  ribs  of  the  disk  were  proportion- 
ately larger ;  the  concentric  circles  of  spikes  were  ill  marked  j  the  arm-spines 
were  more  thorny. 

In  94  to  119  fathoms. 
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As  this  number  of  the  Bulletin  wms  going  to  press  I  received  from  Dr. 
Liitken  his  Additamenta  ad  Historian)  Ophiaridarum,  Part  III.  18G1.), 
in  which  he  enters  into  a  critical  discus-ion  of  the  relations  of  the  gen- 
era of  Ophiurans.  The  work  is  done  with  that  ability  and  thoroughness 
which  usually  characterize  the  Scandinavian  naturalists  above  all  others 
of  Europe.  This  is  not,  however,  the  place  to  give  a  review  of  the 
paper,  and  I  shall  merely  notice  a  few  points  that  particularly  concern 
the  Caribbean  fauna. 

Two  interesting  genera  are  added  to  those  known,  from  the  W<  il 
Indies, —  Ophioncma,  which  stands  in  the  Amphiura  group  next  to 
Ophiopeltis,  from  which  it  differs  by  having  no  disk  scales  at  all,  and  be- 
having all  the  arm-spines  of  the  same  form;  and  Ophioncj)/dhys,  which 
is  in  the  same  group,  and  characterized  by  a  disk  covered  partly  by 
naked  skin,  while  there  is  a  frame  of  scales  round  each  pair  of  radial 
shields,  and  a  line  of  them  along  the  edge  of  the  disk.  The  species  are 
Ophionema  inlricata  and  Ophionephthys  limicola.  There  is  also  an 
Ophiacantha  (0.  pentacrinus)  which,  as  the  description  will  show,  is 
very  near  to,  if  not  identical  with,  my  0.  mcridionalis.  In  treating  of 
Ophiactis  clavigera  Ljn.,  Dr.  Liitken  has  run  against  the  precise 
difficulty  I  have  (see  Ophiactis  humilis)  ;  and  the  anomalous  posi- 
tion of  the*  species  is  shown  by  the  fact  that,  while  lie  places  it  with 
Ophiacantha,  I  incline  to  retain  it  with  Ophiactis.  The  real  trouble  is, 
that  so  many  new  forms  are  constantly  discovered,  that  the  limits  of  the 
old  genera  are  as  constantly  found  to  be  defective,  particularly  when 
those  limits  are  established  on  characteristics  more  or  less  partial.  For 
example,  take  Dr.  Liitken's  description  of  Ophiactis:  tk  Squamse  disci 
spinulis  brevibus  plus  minus  obsitSB.  Brachia  5  -  Q>  satis  brevia.  Spina 
laterales  5  -  7,  papilla  ambulacris  !,  orales  1  -2."  Now.  then,  what  is  to 
be  done  with  0.  plana,  that  has  no  disk  spines  ?  Or  what  should  we  do 
with  a  species  that  had  two  tentacle  scales,  or  four  arm-spines?  Or 
what  is  the  meaning  of  M  satis  brevia,"  as  npplied  to  the  aims?  I  am 
free  to  acknowledge  that  my  own  genera  OpJtiopliraijmus  and  Ophiocni- 
da,  among  the  Amphiurce,  could  be  catechized  in  like  manner  ;  but  I  ^o 
not  see  that  Amphipholis  Ljn.  is  a  better  substitute.*  In  fact,  Yiv. 
Liitken,  with  his  usual  modest  judgment,  alludes  to  the  transition  state 
of  his  classification  when  he  says :  v'Jene  doute  nullement  aussi  que 

*  See  remarks  on  the  genua  Ampkimra,  p.  335. 
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des  decouvertes  ulterieures  ne  conduisent  a  un  systeme  encore    plus 
naturel  et  plus  satisfaisant." 

'  The  Ophiothrix  violacea  of  the  Caribbean  is  said  to  be  different  from 
the  similar  form  found  on  the  coast  of  South  Brazil.  This  is  to  be 
taken  with  great  caution,  considering  that  many  Caribbean  species  go  as 
far.  Nevertheless,  as  pointed  out  in  the  Introduction  to  this  Bulletin, 
there  are  also  species  apparently  peculiar  to  the  Brazil  coast. 

Cambridge,  November,  1869. 
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No.  11.  — List  of  the  Crinoids  obtained  on  the  Coasts  of  Florida 
and  Cuba,  bij  the  United  States  Coast  Survey  Chuff  Stream 
Expeditions,  in  1867,  18G8,  1809.     By  L.  P.  DE  PoUBTALES, 

Assist.  U.  S.  Coast  Survey. 

(Communicated  by  Fkofessok  B.  Pierce,  Sup't  U.  S.  Coast  Si  kvi.v.) 

Antedcn  Hagenii  Pourt.  {Comatula  Hagenii  Pourt.,  Ball. 
Mus.  Comp.  Zool.  No.  6.)  This  species  approaches  nearer  A.  rosacea 
than  any  of  the  other  species  found  in  this  region  ;  it  differs,  however, 
in  some  important  parts,  such  as  the  form  of  the  centrodorsal  plate,  of 
the  ovaries,  of  the  joints  of  the  cirrhi,  &c.  The  arms  are  round,  more 
flexible,  and  can  be  coiled  entirely  over  the  back. 

Found  from  94  to  195  fathoms. 

Antedon  meridionalis  A.  Ag.  This  species  has  long  been 
known,  from  the  coast  of  South  Carolina,  under  the  manuscript  name 
of  Comatula  Holmesi  Ag.,  but  appears  to  have  never  been  described. 
The  above  name  was  given  to  it  by  Mr.  A.  Agassiz  in  the  "  Sea-side 
Studies  of  Natural  History." 

Ten  arms,  centrodorsal  plate  flat,  with  about  15  cirrhi  around  its 
circumference.  These  are  rather  short,  formed  of  9  or  10  joints 
somewhat  compressed  laterally,  the  3d,  4th,  and  5th  longest.  The 
last  joint  with  a  strong  claw,  penultimate  with  an  opposing  point. 
Radials  very  short,  the  first  almost  concealed  by  the  central  plate. 
Axial  radial  also  short  and  triangular.  First  brachials  short  and  in 
contact  with  each  other  in  a  pair  by  nearly  their  whole  side.  First 
syzygium  at  the  3d  brachial.  Joints  —  of  which  there  are  generally  four 
to  a  syzygium  —  very  oblique,  with  raised  and  serrated  edges.  First 
pinnule  rather  long;  the  5  or  G  first  joints  webbed  by  the  petisom. 
The  succeeding  pinnules  rather  short,  increasing  again  to  the  middle 
of  the  arm,  formed  of  15  or  1G  joints,  of  which  the  5  or  6  firs!  ones 
are  short  triangular.  Mouth  eccentric,  anus  central  ;  small  calcareous 
concretions  in  the  neighborhood  of  the  mouth  ami  brachial  channels. 

Color  purple  or  yellow,  or  variegated  of  those  two  colors.  Diameter, 
when  fully  expanded,  4  or  5  inches. 

One  specimen  in  35  fathoms  west  of  the  Tortngas,  and  a  large  number 
off  French  Reef  in  45  fathoms.  It  is  also  found  off  the  coast  of  South 
Carolina,  but  the  Alectro  dentata  Say,  from  the  coast  of  New  Jersey, 
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appears  to  be  a  different  species,  —  at  least,  as  far  as  his  description 
goes. 

Antedon  armata  Pourt.  Ten  arms ;  ceutrodorsal  plate  flat, 
rather  large,  bearing  about  fifteen  cirrhi  on  its  circumference.  Cirrhi 
of  about  20  joints,  shorter  than  their  diameter ;  all  except  the  3  or  4 
first  ones  provided  with  a  short  spine  on  the  concave  side ;  last  joint 
with  a  claw,  and  penultimate  with  an  opposing  spine.  First  radial  pro- 
truding from  the  centrodorsal  plate  ;  second  radial  nearly  as  long  as 
broad  ;  radial  axial  pentagonal.  First  brachials  nearly  square,  barely 
in  contact  by  their  lower  corners ;  second  brachial  with  a  large  socket 
for  the  first  pinnule,  which  is  twice  as  long  and  more  than  twice  as 
thick  as  the  second  ;  of  its  9  or  10  joints  the  4th  is  remarkably  long, 
forming  about  one  fourth  of  the  total  length  ;  the  other  pinnules  are 
rather  short,  and  are  formed  of  the  same  number  of  cylindrical  joints. 
Joints  of  the  arms  smooth,  oblique,  edges  not  prominent.  Seven  or 
eight  joints  form  a  syzj'gium. 

One  specimen  only  was  dredged  in  35  fathoms,  west  of  the  Tortugas. 
The  spiny  cirrhi  make  it  resemble  Antedon  (  Comatula)  Milbcrti  Miiller, 
said  to  be  from  North  America,  but  the  other  characters  do  not  agree. 

Antedon  cubensis  Pourt.  Ten  arms  ;  mouth  central.  Cen- 
trodorsal plate  conical,  covered  with  cirrhi  nearly  to  the  tip.  Cirrhi 
very  long  and  slender,  of  28  cylindrical  joints.  First  radial  concealed 
by  the  centrodorsal  plate,  second  very  short ;  axial  radial  pentagonal  or 
shield-shape.  First  brachials  very  short.  Arm-joints  with  imbricated, 
serrated  edges ;  five  to  seven  forming  a  syzygium.  First  pinnule  not 
much  longer  than  the  second,  the  others  rather  short  and  slender,  con- 
sisting of  about  ten  joints,  and  increasing  in  length  towards  the  end  of 
the  arm. 

Two  specimens  in  450  fathoms  on  the  coast  of  Cuba.  It  resembles 
somewhat  A.  Sarsii,  but  differs  from  it  by  its  flatter  centrodorsal  plate, 
and  by  an  entirely  different  shape  in  the  1st  and  2d  brachials,  particu- 
larly the  second,  which  has  not  the  projection  into  the  first  brachial, 
like  A.  Sarsii. 

Antedon  rubiginosa  Pourt.  Ten  arms;  mouth  central.  On- 
trodorsal  plate  slightly  convex,  bearing  15  to  20  cirrhi  in  one  or  two  rows 
around  the  circumference  ;  each  cirrhus  of  10  nearly  cylindrical  joints, 
the  3d,  4th,  and  5th  longest,  the  penultimate  with  an  opposing  point. 
First  and  second  radials  visible,  the  latter  about  half  as  long  as  broad; 
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the  axial  pentagonal  depressed  in  the  middle  into  a  shallow  pit  marked 
with  a  black  spot.  A  similar  pit  on  Several  of  tin;  brachial-,  which  are 
lonir  with  imbricated  and  .serrated  edge-.  Buccal  membrane  filled  with 
calcareous  concretions.  First  pinnule  much  Longer  than  the  succeeding 
ones.  All  the  pinnules  are  very  slender,  with  fine  spines  on  every  joint, 
forming  also  a  verticil  at  their  distal  end.  The  spine-,  are  directed  for- 
wards near  the  beginning  of  the  pinnule,  but  gradually  curve  back,  and 
the  last  joint  terminates  with  several  hooked  claws  ;  color  rusty  red,  with 
a  black  dorsal  stripe  on  every  arm  and  black  ambulacral  furrow. 

One  small  specimen  was  dredged  in  1)  fathoms  off  Orange  Key,  Ba- 
hama Bank,  and  several  arms  of  a  large  specimen  near  the  Tortugas  in 
17  fathoms. 

Ante  don  brevipinna  Poukt.  (Comatula  brevipinna  Pourt.,  Bull. 
Mus.  Comp.  Zool.  No.  6.)  Was  not  obtained  again  since  the  first  speci- 
men was  dredged  in  1867. 

Still  another  species  was  noticed,  but  the  specimen  was  too  mutilated 
for  description. 

Pentacrinus  Mullen  Oersted.  Joints  of  the  stem  of  a  Penta- 
crinus  were  dredged  up  off  Havana  in  270  fathoms,  and  again  in  315 
and  471  fathoms  off  Double-headed  Shot  Keys.  No  trace  of  it  was 
found  on  the  Florida  side  of  the  Gulf  Stream. 

A  few  of  the  joints,  showing  the  mark  of  the  attachment  of  cirrhi,  and 
being  double,  show  that  they  belong  to  this  species,  and  not  to  P.  asteria 
Linn.,  in  which  the  cirrhiferous  joints  are  single. 

Rllizocrinus  lofotensiS  Saks.  {Ihurgueticrinus  Hotessieri 
d'  Orb.,  Pourt.  in  Bull.  Mus.  Comp.  Zool.  No.  7.)  This  crinoid  has  been 
obtained  again  several  times  during  the  season's  work  of  !S  (>'.);  llwajl 
in  the  foraminiferous  bottom  of  the  trough  of  the  straits,  in  depths  vary- 
ing from  237  to  450  fathoms.  An  interesting  addition  to  our  knowledge 
of  its  geographical  distribution  is  its  occurrence  on  the  "  Josephine  Bank," 
a  new  discovery  of  the  Swedish  Frigate  Josephine  between  the  coast 
of  Portugal  and  the  Azores. 

During  the  stay  of  that  ship  in  Boston  Harbor,  Dr.  Smitt  had  the 
kindness  to  show  me  his  dredging  collections,  among  which  I  saw  this 
species,  also  Echinocucvmis  typica,  Ptcrastcr  militaris,  and  perhaps  a  feu 
others,  representatives  of  the  Gulf  Stream  deep-sea  fauna,  which  we 
know  to  occur  also  on  the  coast  of  Norway. 

Cambridge,  November,  1869. 
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No.  12. — List  of  Holothuridce  from  the  Deep-Sea  Dredging*  of 
the  United  States  Coast  Survey.  By  L.  F.  DB  PoUBTALB*, 
Assist.  U.  S.  Coast  Survey. 

(Communicated  by  Professor  B.  Peirce,  Scp't  U.  S.  Coast  Survey.) 

Tub  Holothurians  obtained  in  deep  water  off  the  Florida  reef  are 
few  in  number,  and  are  very  closely  allied  to,  if  not  identical  with, 
those  of  the  deep-sea  fauna  of  Norway. 

The  littoral  species  so  abundant  on  the  reef,  and  in  the  shallow  waters 
encompassed  by  it,  do  not  appear  to  extend  into  even  moderate  depths 
outside,  —  at  least,  they  were  never  found  in  the  dredge. 

Cuvieria  operculata  Pourt.    (C.  squamata  Koren  ?  Bull.  Mus. 

Comp.  Zool.  No.  7.) 

A  satisfactory  comparison  of  the  two  species  could  not  be  made  from 
want  of  well-determined  specimens  of  the  northern  species.  From  C. 
Fabricii  it  is  easily  distinguished  by  the  suckers  on  the  ventral  disk, 
which  in  G.  opercidata  are  always  in  a  single  row  on  the  circumference 
of  the  soft  disk,  and  a  single  row  in  the  marginal  plates,  whilst  in  C.  Fab- 
ricii they  form  a  dense  band  of  three  or  four  rows.  Two  rather  muti- 
htted  specimens,  without  names,  in  the  Museum  of  Comparative  Zoology, 
received  from  Professor  Sars,  and  which  are  probably  C.  squamata, 
have  the  suckers  disposed  as  in  C.  operculata.  The  granulation  of  the 
scales  in  the  latter  is  finer  than  in  the  two  northern  species. 

It  is  not  very  rare  in  120  to  185  fathoms. 

Thyonidium  conchilegum  Pouut.  Ibid.  =  Th.  peUucidum 
Vahl.  ? 

Thyonidium  gemmatum  Pourt.  One  young  specimen  off  Tor- 
tugas,  in  sixteen  fathoms. 

Echinocucumis  typica  Sars.     In  320  to  350  fathoms. 

Cucumaria  frondosa  Gunner.  A  rather  small  specimen  of 
Holothurian,  dredged  in  118  fathoms,  cannot  be  distinguished  from  this 
species  by  any  satisfactory  characters.  The  skin  contains  only  a  tew 
calcareous  needles  and  no  plates.  Its  color  was  milk-white  with  yellow 
spots. 
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Molpadia  borealis  Saks.  The  differences  between  my  only 
specimen  and  Sars's  description  and  figures  consist  in  the  smaller  num- 
ber of  calcareous  granules  and  in  the  calcareous  plates  being  somewhat 
more  symmetrical  in  shape.  I  do  not  think  the  differences  sufficient  to 
establish  a  new  species. 

In  my  specimen  the  buccal  disk  is  expanded  as  in  Sars's  figure,  but 
no  tentacles  are  visible.  In  the  places  they  ought  to  occupy  fifteen 
small  holes  can  be  counted.  Sars  never  saw  any  tentacles,  although  he 
kept  some  specimens  alive,  dredged  in  351  fathoms. 

Why  Selenka  should  have  made  out  this  species  to  be  the  same  as 
my  Molpadia  oolitica  I  cannot  well  understand.  My  original  speci- 
mens were  in  his  hands,  and  I  have  re-examined  them  lately.  The  cal- 
careous granules  of  M.  borealis  are  small  and  irregular,  in  M.  oolitica 
they  are  larger,  always  oval,  and  formed  of  concentric  layers.  The  for- 
mer has  retiform  calcareous  plates,  the  latter  none.  The  former  has 
no  visible  tentacles,  the  latter  has  always  distinct  simple  digitiform  ten- 
tacles, even  in  mutilated  specimens.  One  of  the  specimens  sent  from 
the  Cambridge  Museum  to  Mr.  Selenka  had  received  by  some  accident 
the  label  of  "  Cape  Palmas  ?  "  and  on  this  one  he  has  based  his  new  genus 
Embolus.  I  am  perfectly  satisfied  that  the  Embolus  pauper  Sel.  is  the 
same  thing  as  Molpadia  oolitica.  The  figures  he  gives  of  the  oesopha- 
gial  ring  of  Molpadia  oolitica  and  of  a  calcareous  grain  of  Embolus 
pauper  are  both  taken  from  specimens  of  M.  oolitica.  The  absence  of 
ocsophagial  ring  in  the  specimen  he  examined  is  accidental,  as  is  also 
the  absence  of  the  tail-like  prolongation  of  the  anal  extremity  of  the 
body. 

Cambridge,  November,  1869. 
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No.  13.  —  Report  upon  Deep-Sea  Dredging*  in  the  Qrulf  Stream, 
during  the  Third  Cruise  of  the  U.  S.  Steamer  Bibb,  addre, 
in  Professor  Benjamin  Peirce,  Superintendent  U.  S.  C 

Survey,  by  Louis  Agassi/. 

(Communicated  by  Professor  Pkirce.) 

Tiik  survey  of  tlie  Gulf  Stream,  including  soundings  and  dredgings 
in  deep  waters,  had  been  going  on  for  two  years  under  your  direction, 
when  I  was  invited  by  you  to  join  a  third  cruise.  The  surveying  party 
tins  year,  as  before,  was  accommodated  on  board  the  United  States  Coast 
Survey  steamer  Bibb,  master  commanding  Robert  Piatt,  who  had  charge 
of  the  hydrographic  survey,  while  Assistant  L.  F.  Pourtales,  who  had 
hitherto  superintended  the  dredging  operations,  still  continued  to  direct 
the  same  work.  The  object  of  my  own  connection  with  the  present 
cruise  was  to  ascertain  how  far  the  last  investigations  covered  the 
ground  to  be  surveyed,  and  to  what  extent  and  in  what  direction 
further  researches  of  the  kind  were  desirable  in  the  same  region,  and 
likely  to  furnish  important  information.  The  work  of  M.  Pourtales 
had  been  so  eminently  successful,  the  results  obtained  in  this  short  time 
so  unexpected  and  of  such  high  scientific  value,  that  little  more  than 
a  repetition,  or  perhaps,  in  some  respects,  a  modification  of  his  results 
could  be  expected  from  my  participation  in  this  year's  operations. 
It  is  a  pleasure  for  me  to  state  that  our  cruise  —  extending  farther 
to  the  east  in  the  Gulf  Stream,  between  Cuba  and  the  Bahamas  on  one 
side  and  Florida  on  the  other,  than  those  of  previous  years  —  confirmed 
in  every  feature  the  conclusions  already  reached  by  M.  Pourtales.  His 
results  may  therefore  be  considered  as  settled  facts,  deserving  the  fullest 
confidence  of  the  scientific  world,  and  requiring  only,  in  order  to  obtain 
the  appreciation  they  deserve,  that  kind  of  publicity  which  illustrated  de- 
scriptions and  maps  can  give  them.  When  thus  made  known,  it  will  1  e  seen 
that  we  owe  to  the  Coast  Survey  the  first  broad  and  comprehensn  e  basis 
for  an  exploration  of  the  sea-bottom  on  a  large  -rale,  opening  a  new  era 
in  zoological  and  geological  research.  I  speak  thus  emphatically,  be- 
cause the  data  hitherto  obtained  concerning  the  animals  of  the  deep 
sea  have  been  rather  isolated,  and  not  methodically  connected  with  one 
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another,  and  with  a  study  of  the  inhabitants  of  shallower  waters,  and  the 
immediate  seashore  ;  nor  have  the  previous  collections  been  made  over 
extensive  areas,  and  so  combined  that  every  newly  surveyed  point  was 
determined  with  reference  to  earlier  investigations,  as  was  the  case  with 
the  drodgings  of  the  last  two  years.  In  your  recent  surveys  of  the 
Gulf,  the  dredging  operations  have  been  pursued  over  an  area  so  large 
as  to  preclude  the  possibility  of  any  accidental  and  ill-considered  conclu- 
sions. I  should  not  speak  in  such  terms  of  investigations  in  which  I 
have  had  a  share,  had  not  the  main  results  been  secured  by  M.  Pour- 
tales  before  I  joined  the  cruise. 

There  can  be  no  doubt  now  that  the  area  occupied  by  the  reef 
which  rises  to  the  surface  of  the  ocean  has  a  peculiar,  independent 
fauna,  totally  distinct  from  that  of  deeper  waters.  To  this  area  belong 
those  species  of  corals  known  as  the  true  builders  of  coral-reefs,  and  to 
which,  in  a  previous  report  to  your  predecessor,  I  gave,  on  that  account, 
the  name  of  reef-builders.  The  range  of  this  fauna  in  depth  is  very 
limited;  it  does  not  extend  below  ten  fathoms,  and  is  mainly  occupied 
by  corals  acquiring  in  their  aggregate  communities  very  large  dimen- 
sions, such  as  Madrepora  palmata^  cervicornis,  and  prolifera,  Porites 
astrceoides,  Oculina  diffusa,  Eusmilia  fastigiata,  Astrcea  annularis  and 
cavernosa,  Isophyllia  dipsacea,  Manicina  areolata,  ColpophyUia  gyrosa, 
Meandrina  mammosa,  and  other  species  of  the  genus,  Diploria  cere- 
bri formis,  Siderastraa  radians  and  siderea,  Agaricia  agaricites,  Myce- 
dium  elephantotus,  Millepora  alcicornis,  the  coarser  and  larger  kinds 
of  Gorgonia,  and  a  host  of  animals  of  all  classes  living  in  and  upon  the 
reef,  among  which  Rhipidigorgia  jlabellum,  Diadema  antillarum,  and 
Strombus  gigas  are  the  most  conspicuous.  From  this  region  (the  only 
one  of  the  kind  which  has  been  carefully  surveyed  by  naturalists)  I 
formerly  secured  those  large  and  beautiful  collections  of  corals  which 
now  adorn  the  Museum  of  Comparative  Zoology. 

Beyond  this  area,  the  width  of  which  varies  along  the  coast  of 
Florida  from  a  few  miles,  in  the  neighborhood  of  Cape  Florida,  to 
twelve,  fifteen,  or  twenty  miles  and  more  off  Cape  Sable,  we  find 
another  zone,  rather  sterile,  or  at  all  events  not  marked  by  that  rich- 
ness of  animal  and  vegetable  life  which  characterizes  the  reef  range. 
The  bottom  of  this  second  zone  is  a  muddy  mass  of  dead  and  broken 
shells,  broken  corals,  and  coarse  coral-sand ;  it  is  chiefly  inhabited  by 
worms,  and  such  shells  as   by  their  nature   seek  soil  of  this  character, 
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with  a  few  small  species  of  living  corals,  some  Ilalcyonarian-,  an<l  a 
good  many  Alga}.  From  the  nature  of  the  bottom  of  this  zone,  espe- 
cially at  a  depth  of  from  twenty  to  forty  fathoms,  it  is  evident  that  a 
large  number  of  dead  Mollu-ks  and  Zoophytes  are  scattered  over  it- 
surface  by  the  agency  of  the  currents  and  tides,  after  they  have  been 
broken  up. 

I  do  not  now  enumerate  the  particular  animals  and  plants  found 
in  this  and  the  other  submarine  regions  herein  described,  because  the 
work  of  identification  is  as  yet  very  incomplete  ;  moreover,  some  of 
the  most  common  and  characteristic  species  are  as  yet  neither  de- 
scribed nor  named,  and  would  therefore  be  necessarily  omitted  in  any 
list  of  the  characteristic  species  of  the  Gulf  Stream  fauna.  Indeed, 
for  the  present,  such  a  list  could  only  be  an  enumeration  of  species 
with  which  naturalists  have  become  acquainted  from  specimens  cast 
ashore,  and  would  give  no  idea  of  the  actual  living  faunas  in  their 
natural  habitat.  On  that  account  it  is  particularly  desirable  that  the 
scientific  harvest  of  these  surveys  should  speedily  be  made  known, 
accompanied  by  the  fullest  illustrations.* 

A  third  region  or  zone,  beginning  at  a  depth  of  about  fifty  or  sixty 
fathoms  and  extending  to  a  depth  of  from  two  hundred  to  two  hundred 
and  fifty  fathoms,  constitutes  a  broad  slanting  table-land,  beyond  which 
the  sea-bottom  sinks  abruptly  into  deeper  waters.  The  floor  of  this 
zone  is  rocky  ;  it  is,  in  fact,  a  limestone  conglomerate,  a  kind  of  luma- 
chelle,  composed  entirely  of  the  solid  remains  of  organized  beings,  a 
true  concretionary  limestone,  such  as  we  might  find  in  several  levels 
of  the  Jurassic  formation,  and  more  especially  in  that  horizon  which 
geologists  call  "  Coral  Rag."  We  have  here  a  plateau  extending  for 
more  than  a  hundred  miles,  beginning  off  the  Marquesas  and  stretch- 
ing to  Cape  Florida,  corresponding  to  Coral  Rag.  It  varies  from 
eight  to  ten,  twelve,  or  twenty  miles  in  width,  —  the  greatest  spread 
facing  Sombrero,  —  and  is  built  up  entirely  of  animals  now  living 
upon  its  surface,  and  constantly   increasing  the  thickness  of   the   bed 

*  The  corals  found  in  the  two  earlier  cruises  :iro  described  by  M.  Pourtaies,  In  Num- 
bers 6  and  7  of  the  Bulletin,  pp.  103-141.  A  preliminary  report  on  the  F.ehinodenr.* 
is  printed  in  Number  9  of  the  Bulletin,  pp.  253  •  361.  As  I  have  not  enumerated  the 
species  therein  described,  it  may  not  be  out  of  place  ban  to  remark,  that,  though  I 
have  made  some  additions  since,  this  report  was  prepared  before  Numbers  D,  10,  11, 
and  12  of  the  Bulletin  had  been  handed  in.  The  remarks  upon  the  growth  of  corals 
were  written  immediately  after  my  return  from  Florida,  in  May  last 
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by  their  accumulation.  Large  fragments  of  this  rock  were  brought 
up  by  the  dredge ;  so  that  its  structure  and  characteristic  remains 
of  animals  could  be  studied  at  leisure.  I  do  not  know  that  there 
is  on  record  in  the  annals  of  our  science  a  more  direct  illustration 
of  the  maniier  in  which  mountain  masses  of  calcareous  deposits  have 
been  accumulated  on  the  bottom  of  the  ocean.  The  animals  inhabiting 
this  plateau  are  innumerable,  and  as  varied  as  those  found  along  the 
shores  most  fertile  in  animal  productions.  A  great  variety  of  corals  oc- 
cur there,  all  of  small  size,  and,  strange  to  say,  belonging  to  genera  never 
known  before  from  our  sea-shores.  Their  aggregate  affinity  is  indeed 
not  with  the  living  corals,  but  rather  with  the  types  of  the  tertiary  and 
cretaceous  periods.  Echinoderms  are  equally  numerous;  they  are  also 
small  as  compared  to  those  found  nearer  shore,  and  likewise  recall,  by 
their  zoological  affinities,  the  types  characteristic  of  the  cretaceous 
period.  Salenoid  and  Discoidea-like  forms,  never  known  among  living 
Echinoderms  before,  have  been  discovered  on  this  plateau.  Among 
mollusks  I  may  mention  one  species,  —  the  Voluta  Janonia,  hitherto 
considered  the  rarest  shell  from  the  southern  coasts  of  the  United  States, 
and  known  only  from  a  very  few  worn  specimens.  Of  that  species,  which 
is  particularly  interesting  on  account  of  its  close  affinity  with  J'oluta 
Lamberti  of  the  Crag,  and  with  Voluta  mutabilis  of  the  Miocene  beds 
of  Virginia  and  Maryland,  quite  a  number  of  living  specimens,  young  and 
old,  have  been  brought  up  by  the  dredge.  Two  species  of  Brachiopods, 
—  Terebratxda  cubensis  Pourt.  and  Waldheimia  floridana  Pourt.  —  are 
extremely  common,  and  contribute  greatly  to  give  this  fauna  an  antique 
character.  Most  of  the  other  mollusks  have  not  yet  been  identified. 
Worms  and  Crustacea  abound  also,  and  a  few  fishes  unknown  to  me 
have  also  been  obtained.     All  these  are  still  undetermined. 

The  extraordinary  richness,  profusion,  and  variety  of  animal  life  dis- 
played upon  this  table-land  amazed  me,  not  only  on  account  of  the  pecu- 
liarity of  the  types,  but  from  the  vast  number  of  individuals  found  to- 
gether. The  dredge  coming  up  from  such  a  depth,  laden  and  crowded 
with  all  sorts  of  living  creatures,  as  if  it  had  been  dragged  in  shoaler 
waters,  was  indeed  a  rare  and  startling  sight  for  a  naturalist.  Such  a  re- 
sult is  the  more  unexpected,  on  account  of  the  current  impression,  fostered 
by  Edward  Forbes's  and  Captain  McAndrew's  extensive  dredging  oper- 
ations in  the  JEgean  Sea,  that  as  wc  descend  below  the  surface  of  the 
ocean  animal  life  gradually  and  steadily  diminishes,  till  in  deep  waters 
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it  entirely  fades  away.     As  we  have  already  Been,  this  is  not  {] 
and  Captain  Mi-Andrew  lia-  hi  nself  lately  helped  to  dispel  the  ilin- 

Nevertheless,  it  is  true  that  a  change  is  perceptible  in  the  character 
and  size  of  animals  inhabiting  respectively  deeper  and  deeper  waters, 

as  compared  with  those  of  the  Bhallow  COast  zone.  It  may  \i  vy  justly 
be  said  that  we  have  in  the  sea  something  corresponding  to  tin-  alpine 
and  subalpine  flora,  when  contrasting  higher  levels  with  the  plain-  ; 
only  that  our  submarine  deep-water  flora,  or  rather  fain, a,  consists 
mostly  of  creatures  hitherto  little  known,  or  even  entirely  unknown. 

It  is  a  surprising  fact  that  the  variety  of  marine  plants  does  not  keep 
pace  with  the  variety  of  animals  ;  they  make  a  poor  show  when  com- 
pared with  the  many  and  diversified  sea-weeds  found  in  the  littoral 
mud-flats  and  upon  shoal  rocky  bottoms.  The  sponges  however,  thrive 
in  deep  waters  better  than  the  ordinary  algce ;  but  the  large  and  val- 
uable sponges  now  gathered  in  such  quantity  along  the  whole  coat 
of  Florida  are  found  on  the  littoral  shoals  only.  In  deep  water  we 
find,  with  a  variety  of  larger  species,  a  great  number  of  small  species 
of  the  same  type,  and  among  them  a  diminutive  Hyalonema. 

Permit  me  a  suggestion  here.  You  have  repeatedly  commemorated 
the  discovery,  by  officers  of  the  Coast  Survey,  of  some  submarine  ledge 
or  ridge,  or  peculiar  configuration  of  the  sea-bottom,  by  associating 
their  names  with  the  field  of  their  operations.  It  would  be  appropriate 
and  just  that  this  extensive  coral*  plateau,  the  characteristic  fauna  of 
which  M.  Pourtales  has  so  faithfully  explored,  should  bear  his  name  and 
be  called  the  "  Pourtales  Plateau." 

To  the  seaward  of  this  coral  table-land,  the  bottom  sinks  rapidly  to 
a  depth  of  four  or  five  hundred  fathoms,  reaching  even  eight  hundred 
fathoms  and  more,  though  our  successive  dredgings  have  hardly  ex- 
tended beyond  seven  hundred  fathoms.  Over  the  whole  of  this  a: 
which  properly  constitutes  the  lower  floor  of  the  Gulf  Stream,  the 
sea-bottom  presents  a  uniform  accumulation  of  thick,  adhesive  mud,* 
in  which  animal  life  is  much  less  profuse  than  upon  the  coral  plateau. 
It  cannot,  however,  be  assumed  that   this  diminution  of  life  is  owing 

*  When  dried,  this  deep-sea  mud,  with  its  Innumerable  and  characteristic  Forami- 
nifera,  remarkably  resembles  the  chalk-marls  of  the  cretaceous  formation.     The  green- 
Band  formation  I  have  not  investigated  myself,  but  it  has  been  minutely  studied  by  Mr. 
Pourtales,  who  has  ascertained  that  it  is  the  result  of  a  peculiar  alteration,  disinteg 
tion,  and  final  aggregation  of  Foratninifera. 
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to  the  depth  and  consequent  pressure  of  the  water,  or  to  the  absence 
of  light,  but  rather  to  the  nature  of  the  soil ;  for  we  find  in  it 
many  animals  to  which  such  a  habitat  is  congenial,  —  a  variety  of 
worms,  for  instance,  and  such  shells  as  seek  muddy  bottoms.  I  have 
not  the  least  doubt  that  a  rocky  foundation  at  eight  hundred  or  even 
a  thousand  and  more  fathoms  would  yield  a  large  harvest  of  animals  ; 
unquestionably  fewer  than  are  found  in  shallovfer  waters,  but  yet  as 
varied  and  as  numerous  comparatively  as  are  the  Alpine  plants  on  the 
very  limits  of  perpetual  snow,  wherever,  in  various  latitude?,  that  vege- 
tation can  be  compared  with  the  flora  of  lower  levels.  If  we  have  not 
succeeded  in  finding  such  a  fauna  in  the  deepest  waters  of  the  Gulf 
Stream,  I  hold  that  the  cause  lies  chiefly  in  the  absence  of  rocky  bot- 
toms in  the  deepest  parts  of  the  basin  through  which  the  great  current 
of  our  southern  coast  flows.  The  character  of  the  mud  in  the  chan- 
nel of  the  Gulf  Stream  does  not  warrant  the  supposition  that  the 
mud  deposits  derived  from  the  turbid  waters  of  the  Amazons  and 
Orinoco  have  extended  as  far  north  as  the  Gulf  of  Mexico,  even 
though  the  great  equatorial  current  sweeps  past  the  mouths  of  these 
rivers. 

There  is  one  subject  of  scientific  research,  the  connection  of  which 
with  deep-sea  soundings  cannot  fail  to  lead  to  unexpected  results. 
"When  attempting  to  explain  the  structure  of  the  stratified  rocks,  and 
many  other  phenomena  connected  with  the  general  appearance  of  the 
earth's  surface,  geologists  have  not  hesitated  to  ascribe,  in  a  general 
way,  the  facts  under  observation  to  the  agency  of  water ;  but  they 
have  rarely  entered  into  such  specific  details  as  would  establish  a 
causal  connection  between  all  these  facts,  and  the  cause  appealed  to. 
In  proportion  as  the  sea-bottom  becomes  more  extensively  known,  and 
the  character  of  the  materials  lying  beneath  the  water  and  their  mode 
of  arrangement  are  ascertained  with  greater  precision,  more  accurate 
comparisons,  in  consequence  of  which  current  views  may  have  to 
undergo  considerable  modifications,  will  certainly  be  made  between 
geological  formations  of  past  ages,  including  all  their  deposits  of 
various  kinds,  and  the  materials  at  present  scattered  in  special  ways 
over  the  ocean  floor. 

From  what  i  have  seen  of  the  deep-sea  bottom,  I  am  already  led  to 
infer  that  among  the  rocks  forming  the  bulk  of  the  stratified  crust  of 
our  globe,  from  the  oldest  to  the  youngest  formation,  there  are  probably 
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none  winch  have  been  formed  in  very  deep  waters.     If  tin-  be 

shall    have   to  admit   that   the   areas   now  respectively  occupied  bf  our 

continents,  as  circumscribed  by  the  two  hundred  fathom  curve  or 
thereabout,  and  the  oceans,  at  greater  depth,  have  from  the  beginning 
retained  their  relative  outline  and  position  ;  the  continents  having  at 
all  times  been  areas  of  gradual  upheaval  with  comparatively  >li<_'lit 
oscillations  of  rise  and  subsidence,  and  the  oceans  at  all  time*  areas  of 
gradual  depression  with  equally  slight  oscillations.  Now  that  t: 
logical  constitution  of  our  continent  is  satisfactorily  known  over  the 
greatest  part  of  its  extent,  it  seems  to  me  to  afford  the  .strongest  evi- 
dence that  this  has  been  the  case;  while  there  is  no  rapport  whatever 
for  the  assumption  that  any  part  of  it  has  sunk  again  to  any  very  great 
depth  after  its  rise  above  the  surface  of  the  ocean.  The  fact  that  upon 
the  American  continent,  east  of  the  Rocky  Mountains,  the  geological 
formations  crop  out,  in  their  regular  succession,  from  the  oldest  azoic 
and  primordial  deposits  to  the  cretaceous  formation,  without  the  slightest 
indication  of  a  great  subsequent  subsidence,  seems  to  me  the  most  com- 
plete and  direct  demonstration  of  my  proposition.  Of  the  western  part 
of  the  continent  I  am  not  prepared  to  speak  with  the  same  confidence. 
Moreover,  the  position  of  the  cretaceous  and  tertiary  formations,  along 
the  low  grounds  east  of  the  Alleghany  range,  is  another  indication  of 
the  permanence  of  the  ocean  trough,  on  the  margin  of  which  these  more 
recent  beds  have  been  formed.  I  am  well  aware  that  in  a  compara- 
tively recent  period  portions  of  Canada  and  the  United  States,  which 
now  stand  six  or  seven  hundred  feet  above  the  level  of  the  sea,  have 
been  under  water ;  but  this  has  not  changed  the  configuration  of  the 
continent,  if  we  admit  that  the  latter  is  in  reality  cireum>eribed  by 
the  two  hundred  fathom  curve  of  depth. 

Geologists  have  appealed  very  freely  to  oceanic  currents  as  ac- 
counting for  the  presence  of  loose  materials  upon  the  surface  of  the 
earth.  But  now  that  the  actual  mode  of  distribution  of  such  loose  ma- 
terials, under  the  action  of  extensive  and  powerful  currents,  begins  to  be 
known,  those  who  explain  the  facts  in  this  way  are  bound  to  show  that 
their  arrangement  actually  agrees  with  the  effects  of  oceanic  currents. 
I  must  confess  that  I  have  looked  in  vain,  in  the  trou-jh  of  the  Gulf 
Stream,  for  traces  of  the  characteristic  mud  which  pours  from  the 
mouth   of  the  Amazons  in  quantities  sufficient  to  discolor  the  waters 

of  the  ocean  for  a  great  distance  from  shore;  and  yet  the  equatorial 
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current  of  the  Atlantic  is  one  of  the  greatest  and  most  powerful  of  all 
known  currents. 

Another  side  of  this  subject  is  also  immediately  connected  with 
deep-sea  soundings.  Geologists,  and  especially  those  of  the  school  of 
Lyell,  have  again  and  again  assumed  the  slow  rising  of  extensive 
tracts  of  land  from  beneath  the  water,  and  taken  all  sorts  of  loose  ma- 
terials irregularly  scattered  over  the  surface  of  the  land  as  evidence  of 
its  former  submersion.  But  since  the  dredge  has  been  applied  to  the 
exploration  of  the  deep,  and  a  great  variety  of  animals,  in  a  profusion 
rivalling  that  of  shoal  waters,  have  been  brought  up,  not  only  from 
the  immediate  vicinity  of  the  land,  but  at  various  distances,  in  increas- 
ing depth,  from  one  to  two  and  even  many  hundred  fathoms,  no  ob- 
server is  justified  in  considering  extensive  deposits  of  loose  materials 
as  marine  in  which  no  trace  of  marine  organic  remains  are  found.  The 
very  mud  and  sand  of  the  deep  teem  with  innumerable  microscopic 
living  beings,  the  solid  parts  of  which  are  easily  detected  in  the  small- 
est samples  of  marine  deposits,  and  may  therefore  afford  a  satisfactory 
test  where  larger  animals  or  plants  are  wanting.  Now,  after  surveying 
the  whole  width  of  our  Western  prairies,  without  finding  anywhere  a 
sign  of  marine  animals  or  plants,  I  cannot  see  that  there  is  any  evidence 
of  their  marine  origin,  or  of  the  influence  of  oceanic  currents  in  accu- 
mulating or  distributing  the  loose  materials  scattered  over  those  vast 
plains.  On  the  other  hand,  I  have  ascertained  that  the  foundation  rock, 
upon  which  these  materials  rest,  is  everywhere  polished,  grooved,  and 
scratched  in  the  same  characteristic  manner  as  the  well-known  glaciated 
surfaces,  wherever  exposed.  I  have  seen  such  polished  rocks  in  the 
valley  of  the  River  Platte,  not  far  from  Omaha,  and  am  now  satisfied 
that  the  whole  extent  of  the  country,  between  the  Alleghanies  and  the 
Rocky  Mountains,  was  one  unbroken  glacier  bottom.  The  scratched 
pebbles  found  among  the  loose  materials  of  the  great  prairies  confirm 
this  view.  For  similar  reasons,  I  am  satisfied  that  the  valley  of  the 
Amazons  has  not  been  under  the  level  of  the  ocean  since  the  tertiary 
period. 

The  most  perplexing  feature  disclosed  to  rae  by  our  deep-sea  dredg- 
ings  and  by  my  observations  of  the  sea-shores  along  the  Gulf  Stream, 
on  the  Florida  and  on  the  Cuba  side,  is  the  irregularity  of  the  strati- 
fication of  the  Spanish  banks  as  compared  with  the  deposits  on  the 
American  side. 
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Taken  as  a  whole,  the  trough  of  the  Gulf  Stream,  between  ( 
and   Florida,  as  well  as  farther  cast  and  north,  p  fi  aturea  in 

configuration  widely  different  from  the  relief  of  any  equally  extern 

area  of  the  dry  surface  of  our  continents.     The  floor  of  thi-  basin  i- 
gradually  and  slowly  shelving  from  tin*   Florida  coast  to  greater  and 

greater  depth,  while  on  the  Cuban  side  it  is  rapidly  rising  again.       1 
slope  is,  indeed,  so  rapid  on  the  Spanish  Bhore  that,  at  a  distance  of  '■ 

than  two  miles  from  the  abrupt  shore  bluffs,  the  depth  of  the  trough 
is  generally  from  3,000  to  4,000  feet,  and  here  and  there  read 
5,000  feet  at  a  slightly  greater  distance.  We  have  thus  here  a  slope  as 
steep  as  that  of  the  steepest  mountain  ranges  of  that  height,  and  even 
steeper  ;  and,  what  is  most  surprising,  the  great  inclination  of  this  floor 
is  not  the  result  of  uplifted  and  slanting  beds  of  rock,  but  unmistakably 
the  effect  of  the  abrading  action  of  the  great  current  upon  older  coral 
formations,  judging  from  the  aspect  of  the  shore  blutFs,  and  their  evident 
continuity  with  the  general  slope  from  the  water-edge  down  to  the 
greatest  depth  reached  with  the  plumb-line  and  the  dredge.  This  dif- 
ference in  the  inclination  of  the  slopes  on  the  American  and  on  the 
Cuban  sides  of  the  basin  obtains  for  more  than  one  hundred  miles, — 
from  the  Tortugas  to  Cape  Florida,  —  with  the  peculiarity  only  that  in 
the  direction  of  Salt  Key  Bank  there  rises,  on  the  Cuban  side,  a  low 
ridge  from  the  deeper  part  of  the  trough,  trending  nearly  parallel  with 
the  coast.  Another  remarkable  feature  of  the  edge  of  the  great 
Florida  reef  consists  in  its  having  a  Less  abrupt  slope  to  the  seaward 
than  is  ascribed  to  all  the  coral  reefs  of  the  Pacific  Ocean.  Neverthe- 
less, the  seaward  slope  of  the  reef  is  really  steeper  than  the  shoreward 
slope  ;  and  this  is,  it  appears,  an  essential  element  in  the  growth  and  rise 
of  all  the  coral  reefs. 

But  while  the  great  coral  reef  of  Florida  presents  this  exceptional 
character,  the    Bahamas  and   the   reefs  to   the    northeast   of  Cuba    ex- 
hibit very  abrupt  slopes,    and  a  great    depth   is  reached   close   to   the 
shores  of  these  Banks  ;    so  that  the  Bahamas   resemble  the  coral-r* 
of  the  Pacific  much  more  than  the  reefs  iA'  the  eoasl  of  Florida. 

The  whole  group  of  banks  and  keys  embraced  between  Double- 
headed  Shot  Key,  Salt  Key,  and  Anguilla  \\v\  18 a  very  instructive  com- 
bination of  the  phenomena  of  building  and  destruction.  The  whole 
group  is  a  flat  bank  covered  by  four  or  five  and  occasionally  six  fath- 
oms  of  water,  with  line    sandy  bottom;   evidently  corals   reduced  to 
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oolithes  of  various  sizes,  from  fine  powder  to  coarse  sand,  mingled  with 
broken  shells,  among  which  a  few  living  specimens  are  occasionally 
found.  The  margin  of  the  bank  is  encircled  on  several  points  by  rocky 
ridges  of  the  most  diversified  appearance,  and  at  others  edged  by  sand- 
dunes.  A  close  examination  and  comparison  of  the  different  keys  show 
that  these  different  formations  are  in  fact  linked  together,  and  represent 
various  stages  of  the  accumulation,  consolidation,  and  cementation  of  the 
same  materials.  On  the  flat  top  of  the  bank  the  loose  materials  are 
pounded  down  to  fine  sand  ;  in  course  of  time  this  sand  is  thrown  up 
upon  the  shoalest  portions  of  the  bank,  and  it  is  curious  to  notice  that 
these  shoalest  parts  are  its  very  edge,  along  which  corals  have  formed 
reefs  which  have  become  the  basis  of  the  dry  banks.  The  foundation 
rock,  as  far  as  tide,  wind,  and  wave  may  carry  the  coarser  materials, 
consists  of  a  conglomeration  of  coarser  oolithes,  rounded  fragments  of 
corals,  or  broken  shells,  and  even  larger  pieces  of  a  variety  of  corals 
and  conchs,  all  the  species  being  those  now  found  living  upon  the 
bank,  among  which  Strombus  gigas  is  the  most  common ;  beside  that, 
Aslrcea  annularis,  Siderastrcea  siderea,  and  Meandrina  mammosa  pre- 
vail. The  shells  of  Strombus  are  so  common  that  they  give  great 
solidity  and  hardness  ,to  the  rock.  The  stratification  is  somewhat 
irregular,  the  beds  slanting  towards  the  sea  at  an  angle  of  about  seven 
degrees.  Upon  this  foundation  rock  immense  masses  of  Strombus, 
dead  shells,  and  corals  have  been  thrown  in  banks,  evidently  the 
beginning  of  deposits  similar  to  those  already  consolidated  below  ; 
but  there  is  this  difference  in  their  formation,  namely,  that  while  the 
foundation  rock  is  slightly  inclined,  and  never  rises  above  the  level 
of  high  water,  the  accumulation  of  loose  materials  above  water-level 
forms  steeper  banks,  varying  from  fifteen  to  twenty  and  thirty  degrees. 
In  some  localities  broken  shells  prevail  ;  in  other,  coarse  and  fine 
sand  ;  and  the  ridges  thus  formed,  evidently  by  the  action  of  high 
waves,  rise  to  about  twelve  and  fifteen  feet.  This  is  evidently  the 
foundation  for  the  accumulation  of  finer  sand  driven  by  the  wind 
over  these  ridges  and  forming  high  sand-dunes,  held  together  by  a 
variety  of  plants,  among  which  a  trailing  vine  (Jytfatas  /ittontlis). 
various  grasses,  and  shrubs  are  the  most  conspicuous.  These  dunes 
rise  to  about  twenty  feet;  on  their  lea  side  and  almost  to  their  sum- 
mit grows  a  little  palmetto.  The  sand  of  the  dunes  is  still  loose,  but 
here  and  there  shows  a  tendency  to  incrustation  at  the  surface.     The 
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slope  of  these  dunes  is  rather  Bleep,  sometimes  over  thirty  degn 
and  steeper  to  the  seaward  than  on  the  landward  side. 

In  the  interior  of  Salt  Key  there  is  a  pool  of  intensely  salt  water, 

the  tint  of  which  is  pinkish  or  flesh-colored,  owing  to  the  accumulation 
of  a  little  Alga.  When  agitated  by  the  wind,  this  pool  is  hedged  all 
round  by  foam  of  the  purest  white,  ari.>ing  from  the  frothing  of  the 
viscous  water.  Along  the  edge  the  accumulation  of  this  microscopic 
plant  forms  large  cakes,  not  unlike  decaying  meat,  and  of  a  very  offen- 
sive odor.  The  foundation  rock  of  this  key  is  exactly  like  what  Gre.-sly 
described  as  the  "  facies  corallien  "  of  the  Jurassic  formation  ;  while 
the  deposit  in  deep  water,  consisting  chiefly  of  muddy  lime  particles, 
answers  to  his  "  facies  vaseux." 

Double-headed  Shot  Key  is  a  long,  crescent-shaped  ridge  of  rounded 
knolls,  not  unlike  "  roches  moutonnees,"  at  intervals  interrupted  by 
breaks,  so  that  the  whole  looks  like  a  dismantled  wall,  broken  down  here 
and  there  to  the  water's  edge.  The  whole  ridge  is  composed  of  the  finest 
oolithes,  pretty  regularly  stratified,  but  here  and  there  like  torrential 
deposits  ;  the  stratification  is  more  distinctly  visible  where  the  rocks  have 
been  weathered  at  the  surface  into  those  rugged  and  furrowed  slopes 
familiarly  known  as  "  karren  "  in  Switzerland.  It  is  plain  that  we  have 
here  the  same  formation  as  on  Salt  Key,  only  older,  with  more  thor- 
oughly cemented  materials.  The  uniformity  of  the  minute  oolithes 
leaves  no  doubt  that  the  sand  must  have  been  blown  up  by  the  wind 
and  accumulated  in  the  form  of  high  dunes  before  it  became  consolidated. 
The  general  aspect  of  Double-headed  Shot  Key  is  very  different  from 
that  of  Salt  Key.  The  whole  surface  is  barren,  —  not  a  tree,  hardly  a 
shrub,  and  the  scantiest  creeping  vegetation.  The  rock  is  very  hard, 
ringing  under  the  hammer,  and  reminds  one  of  the  bald  summits  of  the 
Jura,  such  as  Tete  de  Rang,  near  La-Chaux-de-Fond.  It  is  evident  that 
what  is  beginning  on  Salt  Key  has  here  been  not  only  completed,  but  is 
undergoing  extensive  disintegration  in  Double-headed  Shot  Key,  both 
by  the  action  of  atmospheric  agents  over  the  surface  and  by  the  action 
of  tides  and  winds  against  the  base  of  the  key. 

Among  these  older  oblithic  deposits,  forming  the  main  range  of 
Orange  Key  and  of  Double-headed  Shot  Key,  we  recognize  formations 
of  more  recent  date,  occupying  the  cavities  of  ancient  pot-hole-,  which 
have  gradually  been  filled  with  materials  identical  with  those  of  the 
older  deposits.     The  pot-holes  themselves  show  nothing  very  peculiar ; 
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there  are  man}'  such  upon  these  key?,  —  some  large  ones  many  yards  in 
diameter  and  others  quite  small,  —  evidently  formed  by  the  wearing  ac- 
tion of  loose  pieces  of  harder  coral  rocks  thrown  upon  the  key  by  great 
waves,  and  only  occasionally  set  in  motion  by  the  waters  dashing  over 
the  key  during  heavy  storms.  The  pot-holes  nearest  the  water-edge 
are  the  most  recent,  and  are  mostly  clean  excavations,  either  entirely 
empty  or  containing  sand  and  limestone  pebbles  lying  loose  at  the 
bottom  of  the  holes.  Some  of  these  excavations  are  circular,  others 
oblong,  still  others  have  the  form  of  winding  caves  opening  towards 
the  sea  or  upon  the  surface  of  the  key.  Beyond  the  reach  of  ordi- 
nary tides  and  of  the  waves  raised  by  moderate  winds,  the  pot-holes 
are  generally  lined  with  coatings  of  solid,  compact,  and  hard  lime- 
stone, varying  from  a  thin  layer  to  a  deposit  of  several  inches  in 
thickness,  and  following  all  the  sinuosities  of  the  cavities  in  which  they 
are  accumulating.  It  is  plain  from  their  structure  that  these  coatings 
are  a  subaerial  formation,  increasing  by  the  successive  accumulation  of 
limestone  particles  left  upon  the  older  rock  by  the  evaporation  of  water 
thrown  upon  the  key  when  the  ocean  is  so  violently  agitated  as  to 
dash  over  the  whole  key.  Frequently  the  hollow  of  these  coated 
pot-holes  is  further  filled  with  consolidated  oolithes  ;  or  thin  layers  of 
minute  oolithes  alternate  with  a  coat  of  compact  limestone,  throughout 
the  excavation,  which  often  has  been  filled  again  in  this  way  up  to  the 
general  level  of  the  surrounding  surface.  Occasionally  these  regen- 
erated surfaces  are  again  hollowed  out  by  the  action  of  storms,  and  the 
result  is  a  dismantled  pot-hole,  in  which  their  structure  and  the  mode 
of  their  filling  is  distinctly  exhibited. 

The  stratification  of  the  main  mass  of  these  keys  is  very  peculiar. 
Though  evidently  the  result  of  an  accumulation  of  oolithes  thrown  up 
by  high  waves,  the  beds  are  pretty  regular  in  themselves,  but  slant  in 
every  direction  towards  the  sea,  showing  that  they  were  deposited 
under  the  action  of  winds  blowing  at  different  times  from  every 
quarter.  It  is  further  noteworthy,  that,  while  the  thicker  layers  consist 
of  oolithes  readily  distinguishable  to  the  naked  eye,  there  are  at  inter- 
vals thin  layers  of  very  hard,  compact  limestone,  alternating  with  the 
oolithic  Strata,  which  have  no  doubt  been  formed  in  the  same  manner 
as  the  coating  of  the  pot-holes. 

As  in  their  general  aspect  the  coral  formations  of  the  Cuban  side  of 
the  Gulf  Stream  differ  from  those  of  the  American  side,  so  do  also  the 
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rocks  of  the  latter  differ  from  the  rocks  observed  upon  the  banks  of 

Salt  Key,  Double-headed  Shot  Key,  and  Orange  Key.  We  find  upon 
the  Florida  reef's,  as  well  as  between  the  innumerable  keys  Btretchiog 
along  the  American  coast,  and  upon  the  eoral  plateau  sloping  towards 
the  main  trough  of  the  Gulf  Stream,  extensive  beds  of  regularly  Btrati- 

lied  rocks  of  various  kinds.  I  have  already  described  the  limestone 
conglomerate  of  the  Pourtales  plateau,  p.  865.  Such  a  formation  exists 
nowhere  else  within  the  range  of  the  Gulf  Stream,  unless  it  Bhould  be 
hereafter  ascertained  that  a  similar  deposit  extends  along  the  submarine 
border  of  our  continent,  edging  the  American  wall  of  the  deeper  part 
of  the  Atlantic  trough.  But  in  the  shoal  waters  intervening  between 
the  coast  of  the  peninsula  of  Florida  and  the  keys  and  reefs  there 
exist  various  deposits  of  an  entirely  different  structure,  the  accumulation 
and  increase  of  which  is  constantly  going  on.  The  most  extensive  of 
these  formations  is  a  regularly  stratified  oolithic  rock,  the  grains  of 
which  vary  from  imperceptible  granules  to  larger  and  larger  ooliti. 
approaching  the  dimensions  of  pisolithes,  and  cemented  together  by  an 
amorphous  mass  of  limestone  mud.  The  oolithes  themselves  are  formed 
in  the  manner  first  described  by  Leopold  von  Buch.  Hard  particles  of 
the  most  heterogeneous  materials,  reduced  to  the  smallest  dimensions, 
and  tossed  to  and  fro  in  water  charged  with  lime,  are  gradually  coated 
with  a  thin  film  of  limestone,  and  then  another  and  another,  until  it 
sinks  to  the  bottom,  to  be  further  rolled  up  and  down  the  sloping  shore 
bottom  until  it  becomes  cemented  with  other  similar  grain-,  and  forme 
part  of  the  growing  limestone  bed.  Of  course  the  finer  oolithes  are  seen 
nearest  the  shore  line,  and  it  is  instructive  to  Bee  at  low  tide  the  little 
ripples  of  succes-ive  larger  oolithes  left  dry  as  the  water  subsides. 
Naturally  these  materials  are  frequently  thrown  up  along  the  beaches 
in  layers  of  varying  thickness,  and  in  course  of  time  become  cemented, 
and  are  transformed  into  solid  rock,  over  which  crusts  of  hard,  compact 
limestone  are  in  the  end  formed  by  the  evaporation  of  calcareous  Water 
dashed  upon  the  dry  surfaces. 

In  very  shallow  waters,  which  art1  not  powerfully  affected  by  tidal 
movements,  and  upon  the  bottom  of  which  no  oolithes  are  forming,  we 
find  extensive  beds  of  a  dull  amorphous  limestone,  formed  of  lime-mud, 
alternating  with  seams  of  a  nunc  compact,  hard  limestone,  in  which  a 
few  oolithes  may  occasionally  be  seen  that  were  Boated  over  the  tlats 
in   which    such    formations    are    going  on.       These    deposits    resemble 
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the  marly  limestone  of  the  Oxford  beds.  Of  course  these  different 
rocks  may  alternate  with  one  another,  as,  owing  to  the  increase  of  the 
whole  formation,  the  conditions  for  the  deposition  of  one  kind  of  rock 
may  be  followed  by  those  favoring  another  combination.  Again,  in 
consequence  of  the  changes  in  the  direction  of  the  currents,  or  as  the 
result  of  a  heavy  gale,  considerable  deposits  which  have  been  going  on 
regularly  for  a  long  time  may  suddenly  be  worn  away  and  destroyed, 
giving  rise  in  turn  to  the  formation  of  conglomerates  made  up  of  lime- 
stone fragments  of  various  structure,  united  together  into  very  pecu- 
liar conglomeratic  pudding-stoue  with  angular  materials.  The  compact 
limestones  are  frequently  as  hard  as  the  hardest  limestones  of  the 
secondary  formation,  have  a  conchoidal  fracture  like  the  most  compact 
Muschelkalk  of  the  Triasic  period,  and  may  ring  under  the  hammer.     . 

Most  of  the  keys  consist  of  broken  corals  thrown  up  by  the  waves, 
including  fragments  of  shells,  sea-urchins,  and  occasionally  bones  of  sea- 
turtle's  aud  fishes.  At  the  Dry  Tortugas  and  at  the  Marquesas,  how- 
ever, some  of  the  keys  are  entirely  made  up  of  the  decomposed  frag- 
ments of  corallines  cemented  together.  The  crescent-shaped  joints  of 
a  large  species  of  Opuntia  are  most  prominent  among  them. 

Nowhere,  within  the  range  of  the  Gulf  Stream  and  its  borders,  have 
I  seen  a  rock  which  could  be  supposed  to  have  been  formed  by  the 
materials  accumulating  in  the  greater  depth  of  its  trough,  such  as  I 
have  described  above,  p.  367.  And  no  rock  in  the  whole  Jurassic  for- 
mation could  have  been  formed  out  of  the  kind  of  materials  which  are 
found  in  the  deeper  parts  of  the  Atlantic  basin,  along  the  American 
shores;  I  therefore  do  not  believe  that  any  of  the  rocks  of  the  Jura 
and  the  Suabian  Alp  have  been  deposited  in  very  deep  waters. 

The  extensive  area  occupied  by  the  keys  and  reefs  of  Florida,  in- 
cluding the  sloping  coral  plateau  of  the  American  side  of  the  Gulf  Stream 
bottom,  may  fairly  be  compared  to  the  Jurassic  formation,  as  it  Btretchefl 
across  Central  Europe  and  farther  east  in  the  direction  of  the  Caucasus 
and  Himalaya  Mountains.  Indeed,  the.  Jurassic  formation,  as  a  whole, 
bears  the  same  relation  to  the  older  deposits  upon  which  it  rests,  as  the 
modern  American  coral  formation  sustains  to  the  older  parts  of  the 
coast  of  our  continent.  During  the  geological  middle  ages,  the  Ju- 
rassic formation  Was  the  submarine  margin  of  a  growing  continent,  M 
the  Pourtales  plateau  forms  at  present  the  southern  margin  of  North 
America, 
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These  facts  have  an  immediate  bearing  upon  the  question  of  the 
origin  of  submarine  basins  as  compared  with  the  inequalities  of  the 
mainland.     The  configuration  and  relief  of  our  continents,  as  far  as 

they  are  not  the  result  of  later  denudations,  have  been  determined  by 
uplifts  and  the  gradual  rise  of  the  land  above  the  level  of  the  sea,  and 
henee  have  arisen  the  fractured  ridges  of  mountain  ranges,  with  their 
upright  crests  ;  while  the  areas  of  the  great  oceanic  basins  are  surfaces 
of  depression  or  subsidence,  upon  which  prominent  inequalities  would 
of  necessity  be  wanting,  from  the  very  fact  that  the  breaks,  where 
any  occurred,  must  be  turned  downward.  If  this  view  is  correct,  it 
naturally  follows  that  the  main  outlines  and  circumscription  of  the  con- 
tinents and  of  the  oceans  must  have  been  determined  at  the  very  be- 
ginning of  the  formation  of  inequalities  upon  the  earth's  surface,  and 
remained  essentially  the  same  through  all  geological  ages,  varying  only 
as  to  their  relative  height  and  depth,  as  well  as  to  their  respective 
extension. 

Such  considerations  enable  us  now  to  raise  the  question  of  the  age 
of  the  Gulf  Stream.  Our  present  knowledge  of  the  atmospheric  and 
oceanic  currents  justifies  the  assumption  that,  —  owing  to  the  rotation 
of  the  earth  upon  its  axis,  and  taking  for  granted  that  the  latter  has 
never  changed  its  poles,  —  the  great  equatorial  currents,  t'o-tered  by 
the  trade-winds,  must  flow  in  an  east-westerly  direction  and  be  fed 
by  northerly  and  southerly  polar  currents  slanting  westwards  towards 
the  equator.  As  long  as  the  chain  of  the  Andes  did  not  intercept 
the  Atlantic  equatorial  current,  it  must  have  been  continuous  with  the 
great  Pacific  current  ;  and,  as  stated  by  A.  Agassiz,  in  another  report, 
p.  305,  there  is  pahvontologieal  evidence  that  during  the  cretaeOOQfl 
period  the  through  channel  was  still  open.  I  may  add  that  1  have  my- 
self seen  the  evidence,  along  the  base  of  the  Rocky  Mountains,  and  on  the 
western  borders  of  the  Amazonian  Valley,  of  the  post*cretaoeoas  ele- 
vation of  the  great  mountain  ranee  which  rises  like  a  huge  barrier  on 
the  western  side  of  the  North  and  South  American  Continents,  dividing 

the  Pacific  watershed  from  that  which  W-tnU  the  Atlantic.  We  are  thus 
ju-tified  in  assuming  that,  even  during  the  cretaeeoos  period,  there  ex- 
feted  a  great  North  Atlantic  current,  flowing  from  the  northeast  in  a 
southwest  direction,  and  that  the  Gulf  Stream  has  assumed  its  present 
course  in  the  opposite  direction  since  that  period  :  that  is.  since  the  Rocky 

Mountains  and  Andes  have  joined  hands  across  Central  America.     This 
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result  adds  greatly  to  the  interest  excited  by  the  cretaceous  and  tertiary 
character  of  some  of  the  animals  discovered  by  M.  Pourtales  in  the 
deeper  parts  of  the  Gulf  Stream.  The  true  significance  of  this  fact  is, 
however,  too  foreign  to  this  report  to  justify  a  discussion  of  its  bearing 
upon  the  question  of  the  origin  of  the  present  faunas. 

It  would  be  of  the  highest  importance  to  ascertain,  by  actual  observa- 
tion, the  whole  extent  of  the  range  of  the  deep-.-ea  fauna  recently  dis- 
covered in  the  Gulf  Stream,  between  the  coasts  of  Florida  and  Cuba. 
To  secure  this  information  a  great  amount  of  dredging  must  be  done 
from  the  eastern  shores  of  the  United  States  to  the  deepest  waters  of  the 
Atlantic  Ocean,  all  along  the  coast  from  Florida  to  our  Northern  States. 
Until  such  a  comprehensive  survey  has  been  carried  out,  we  can  only 
combine,  as  well  as  we  may,  the  scanty  data  on  hand,  in  our  attempt 
to  form  any  idea  of  the  northerly  extension  of  the  animals  now  known 
to  exist  in  that  part  of  the  Gulf  Stream  flowing  between  Florida,  Cuba, 
and  the  Bahamas.  Happily  the  English  and  the  Scandinavian  natural- 
ists have  already  collected  a  vast  amount  of  information  concerning  the 
marine  faunas  of  the  coasts  of  Norway  and  the  British  Islands,  and  the  re- 
cent expeditions  undertaken  by  the  Swedish  and  by  the  English  govern- 
ments, with  a  view  of  exploring  the  greatest  depths  of  the  Atlantic 
Ocean,  cannot  fail  to  afford  the  most  valuable  means  of  compari.-on  be- 
tween the  faunae  of  the  two  sides  of  the  Atlantic  in  different  latitudes. 
From  the  reports  of  the  British  Association  for  Advancement  of  Science, 
from  the  publications  of  Professor  Sars,  from  the  reports  of  Professors 
Carpenter,  Thompson,  and  Jeffreys,  and  from  the  private  communications 
received  from  Dr.  Smitt  and  Mr.  Ljungman,  the  naturalists  of  the  Swedish 
man-of-war  Josephine,  which  recently  visited  the  harbor  of  Boston,  we 
have  been  able  to  ascertain  that  some  of  the  species  of  our  deep-sea 
animals  of  Florida  are  found  far  to  the  north  of  the  British  Islands,  on 
the  western  coast  of  Norway,  and  near  the  Azores,  upon  the  newly  dis- 
covered "Josephine  Bank."  Now  all  these  stations  lie  in  the  course  of 
the  Gulf  Stream,  as  it  divides  into  a  northern  or  Scandinavian  and  a 
southern  or  Lusitanic  branch,  after  crossing  obliquely  the  Atlantic  Ocean 
from  our  own  shores,  in  the  direction  of  Ireland  ;  and  the  question  natu- 
rally arises,  I-  not  this  wide  distribution  of  the  Florida  deep-sea  fauna  to 
be.  directly  ascribed  to  the  agency  of  the  Gulf  Stream?  It  can  hardly 
be  otherwise,  at  least  within  certain  limits.  But  at  the  same  time  we 
must  not  forget  that,  in  a  comparatively  recent  period,  the  main  motion 
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of  the  North  Atlantic  must  have  been  in  a  north  Motherly  direction,  ami 
that  to  this  day  there  is  a  great  northern  current  of  col<l  water  sweep- 
ing past  the  eastern  shores  of  the  United  States  ;  while  the  BOntbern 
branch  of  the  ( rulf  Stream  flows  in  a  southerly  direction,  past  the  western 

shores  of  Southern  Europe;  so  that  we  may  expect  a  strange  mixture  of 
arctic  and  subtropical  animals  in  the  great  unexplored  depths  of  the  At- 
lantic, between  America  and  Europe.  It  is  to  be  hoped  that  the  zeal 
with  which  the  exploration  of  the  deep  ocean  has  begun  may  not  Hag 
before  the  whole  problem  is  solved. 

One  of  the  most  important  results  of  this  year's  cruise,  though  not 
exclusively  derived  from  deep-sea  soundings,  deserves  a  special  men- 
tion in  this  Report. 

Taught  by  former  investigations,  upon  other  classes  of  animals,  that 
in  their  affinities  and  relative  standing  organized  beings  exhibit  direct 
relations  not  only  to  the  changes  they  undergo  while  growing,  but  also 
to  their  succession  in  past  ages,  and  to  their  present  distribution  upon 
the  surface  of  the  earth,  I  lost  no  opportunity  of  ascertaining  to  what 
extent  these  relations  may  also  be  traceable  among  the  corals.  From 
their  simpler  organization,  and  the  less  prominent  differences  which 
distinguish  their  numerous  representatives,  it  seemed  hardly  probable 
that  facts  could  be  ascertained  plainly  bearing  upon  these  questions ; 
and  yet,  the  moment  I  proceeded  with  the  investigation,  I  perceived 
that  there  was  before  me  a  vast  field,  thus  far  entirely  unexplored, 
from  the  survey  of  which  much  valuable  information  could  be  se- 
cured. 

A  fortunate  circumstance  unexpectedly  favored  my  researches!  In 
consequence  of  injuries  to  a  breakwater  adjoining  Fort  Taylor,  a  large 
number  of  granite  blocks,  which  had  been  three  years  under  water, 
were  hauled  up  on  shore,  and  I  found  them  covered  with  a  great  num- 
ber of  specimens  of  different  species  of  corals,  in  various  Stages  of 
growth.  The  surfaces  of  the  granite  were  still  so  clean  that  it  was 
possible  to  detect  the  smallest  young  corals  upon  them,  and  to  trace  so 
many  stages  between  them  and  larger  ones  as  to  leave  no  doubt  of 
their  specific  identity.  I  made,  with  the  assistance  of  If.  Pourtales.  a 
large  collection  of  these  young  corals,  which  I  afterward-  leisurely 
compared  with  one  another  and  with  adult  stocks  of  the  same  species. 
The  result  of  this  comparison  I  may  express  in  few  words  :  Corals 
undergo  a  succession  of  changes  peculiarly  their  own,  and  vet  hardly 
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less  marked  than  the  embryonic  changes  already  known  among  many 
animals.  If  we  combine  into  a  series  all  the  changes  thus  far  observed 
among  different  families  of  corals,  an  unmistakable  gradation  appears 
among  them,  akin  to  the  series  which  may  be  traced  among  other  animals 
in  their  adult  condition,  when  we  take  the  complication  of  their  structure 
as  a  standard  of  their  arrangement.  Combining  the  evidence  obtained 
from  adult  coral  stocks,  and  their  young  at  various  stages  of  growth,  it 
becomes  evident  that  the  representatives  of  the  class  of  Polyps  do  not 
stand  upon  the  same  structural  level  with  one  another ;  but  that  there 
are  higher  and  lower  types  among  them,  recognizable  without  the 
aid  of  embryological  data,  even  though  it  was  the  study  of  the  young 
which  led  me  to  the  recognition  of  their  relative  standing.  This  is 
not  the  place  for  a  discussion  of  the  principles  of  classification  of  Polyps. 
I  will  only  state,  what  I  trust  I  shall  be  able  to  prove  hereafter,  that 
the  Actinians  proper  stand  lowest ;  next  to  them  the  Madrepora- 
rians,  and  highest  the  Halcyonarians.  And  as  the  Madreporarians  form 
the  most  prominent  feature  in  the  coral  reefs,  I  may  add  that  among 
them  the  Turbinolians  stand  lowest,  the  Fungians  next,  then  the  Astra> 
ans,  and  highest  the  Madrepoiians.  Now  it  is  a  mo>t  interesting 
fact  that  the  successive,  changes  which  any  representative  of  these 
different  groups  exhibit  during  their  growth  recall  the  characteristic 
features  of  the  groups  immediately  below.  For  instance,  young  As- 
trreans,  before  assuming  their  solid  frame,  are  Actinia-like ;  their 
first  coral  frame  is  Turbinolia-like  ;  and  from  that  stage  they  pass  into 
Fungia-like  condition,  before  they  assume  their  characteristic  Astnean 
features. 

I  will  only  describe  a  few  cases,  in  order  to  establish  this  correspond- 
ence of  growth  and  relative  standing  of  adults  upon  a  firm  scientific 
basis.  Besides  multiplying  through  eggs,  Actinia)  increase  also  by 
budding,  and  this  takes  place  by  a  spreading  of  their  base  of  attach- 
ment (abactinal  area),  from  the  margin  of  which  new  individuals  arise 
and  finally  detach  themselves  Such  a  mode  of  enlargement  or  spread- 
ing of  a  simple  individual,  by  a  widening  of  its  base  of  attachment,  I 
have  observed  in  many  genera  among  Fungians,  Astnvans,  Oculines, 
and  Madrepores.  If  we  take,  for  instance,  a  Siderasfrapa,  which,  by  the 
way,  is  a  Fungian,  and  not  an  Astnvan,  as  is  shown  by  the  structure 
of  its  tentacles,  as  well  as  of  its  coral  stock,  we  find  that  the  large 
rounded  masses  formed  by  these    corals   are  at   first   thin,  spreading 
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disks,  which  only  increase   in   thickness   at   a   later  time.     The  genus 
Mycedium,  which,  even  in  its  perfect  condition,  constitutes  a  thin.  Spread- 
ing blade,    may   be  compared,   making  allowance  for  the   generic  dif- 
ferences, to  a  young  spreading  stock  of  Siderastrcea.     In    Mycedium 
the  mode  of  growth  is  very  plain.     A  .-cries  of  specimens  collected  by 
M.  Pourtales  shows  the  beginning  of  .-ue  \  a  coral  community  to  b 
single  individual,  the  margin  of  which  gradually  spread-  ;    from    this 
spreading    edge    are    developed    additional    individuals    in    the    trend 
of   the    radiating    partitions    of    the    parent    individual,    Spreading    in 
their  turn,  while  they  remain  connected  with  one  another  and  with  the 
central    individual ;  this   process  going  on  until  the    coral    stock    has 
assumed  its  ordinary  dimensions.     Let  us  now  conceive  that  tin;  indi- 
vidual Polpys,  united  as  a  coral-stock  in  Mycedium,  should  increase 
vertically,  as  well  as  spread  and  multiply  horizontally,  the  process  of 
elevation  beginning  in  the  centre,  we  should  have  a  Siderastrcea.     It  is 
worth  noticing,  further,  that  the  original  central  individual,  from  which 
the  Mycedium  community  arises,  is  a  diminutive  Fungia,  up  to  the  time 
when  new  individuals  arise  around  its  margin.     I  have  before  me  such 
young  Mycediums,  which   might   be  mistaken  for  small  specimens  of 
Fungia?,  such   as  have   been   figured   by  Stuchbury  and    Milne  Ed- 
wards.    We  are  therefore  justified  in  considering  the  genus  Fungia  as 
an  embryonic  form  of  the  type  of  Fungians,  when  we  compare  it  to 
Mycedium,  Agaricia,  or  Siderastrcea;  and  the  propriety  of  as-Lrning 
to  Fungia  proper  a  lower  position  in  a  natural  system  than  that  be- 
longing to  the  compound  types  of  the  family  must  be  obvious  to  all. 
The   genus    Zoopilus   is   only   a   Mycedium   in  which    the    individuals 
of  the  community  are  more  intimately  blended  together  than  in  ILilo- 
mitra,  thus  forming  a  transition  to   Fungia   proper.     I  have  had   an 
opportunity  of  examining   also  the   growth    of  Agarivia,     With   the 
exception    of  generic    differences    in    its    structure,    it   exhibits   in    it- 
growth  the  same  features  as   Mycedium.      The  very   youngest    My- 
cediums   exhibit    Turbinolian    affinities,    inasmuch    as    the    interseptal 
chambers  are  open  from  top  to  bottom  and  exhibit  neither  traven 
nor  synapticules. 

Among  Astra»ans  the  early  growth  of  a  community  take-  place 
in  the  same  manner  as  among  Fungians.  Naturalists  are  accustomed 
to  consider  the  formation  of  the  hemispheric  masses  of  these  corals  as 
arising  from  the  formation  of  vertical  buds  around   and   between    tl 
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which  preceded.  This  mode  of  enlargement  of  the  communities  obtains 
really  in  later  periods  of  their  growth ;  but  it  is  not  in  that  way  that 
the  foundation  of  the  community  is  laid.  Astrcea  annularis,  the  most 
common  species  among  the  Madreporarians  of  Florida,  exhibits  the  for- 
mation of  these  stocks  very  plainly.  The  vast  number  of  young  stocks 
of  this  species  which  I  have  collected  in  every  stage  of  growth  leaves  no 
doubt  upon  the  subject.  A  simple  individual  Polyp  spreads  by  the 
elongation  of  its  radiating  partition,  Mycedium-like,  in  every  direction, 
giving  rise  at  appropriate  distances  to  new  centres  or  individuals 
around  the  first ;  and  this  goes  on,  without  a  marked  vertical  enlarge- 
ment of  the  new  individuals,  until  the  community  has  acquired  a  diameter 
of  several  inches  ;  just  as  in  the  cases  of  Mycedium,  Agaricia,  and  Sider- 
astrcea.  The  appearance  of  this  spreading  margin  of  the  young 
Astrsea  stock  is  so  like  that  of  a  spreading  Fungian,  that,  if  detached 
from  the  well-defined  circular  individuals  occupying  the  centre  of  the 
disk,  it  would  unhesitatingly  be  taken  for  a  fragment  of  a  Fungian. 
It  is  only  at  a  later  time  that  in  Astrcea  annularis  the  members  of  the 
community  are  developed  in  a  vertical  direction,  and  the  community  as 
a  whole  is  enlarged  by  the  interpolation  of  new  individuals,  to  assume 
the  form  of  a  hemispheric  mass.  I  have  observed  the  same  mode  of 
growth  in  Astrcea  cavernosa,  in  Manicinia,  in  Symp/tyllia.  in  Favia,  in 
Colpophyllia  and  in  Meandrina.  Of  Manicina  I  possess  a  series  of 
young  still  exhibiting  their  Turbinolian  characteristics,  with  interseptal 
chambers  open  from  top  to  bottom,  and  without  a  trace  of  traverses. 
The  corals  with  undulating  and  meandering  trenches  arise  also,  like 
compound  Fungians  and  compound  circular  Astreans,  from  single  in- 
dividuals, with  circular  outlines  spreading  from  the  margin,  after  the 
fashion  of  Fungians,  just  as  much  as  Astrrca  proper.  The  peculiarities 
exhibited  by  each  type  cannot  well  be  described  without  iigures  ;  I 
Shall  therefore  not  attempt  here  a  detailed  report  of  all  the  facts 
I  have  observed,  reserving  a  fuller  statement  for  a  special  memoir. 
But  Meandrina  exhibits  some  features  so  particularly  interesting 
that  I  cannot  pass  on  without  giving  some  more  special  account  of 
them.  AVlien  the  young  spreading  Meandrina  has  acquired  the  dimen- 
sions of  about  half  an  inch,  still  plainly  exhibiting  Fungian  character- 
istics, its  marginal  extension  gives  rise  to  the  formation  of  isolated 
clusters  of  rising  radiating  partitions,  which  stand  distinct  from  one 
another,  just  like  the  characteristic  hills  of  a  Hydnophora  ;  in  fact,  the 
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young  Meandrina  passes  from  a  Fnogian  into  an  Bydnophora  Kate,  and 
in  its  farther  extension,  which  take>  place  when  the  community  has  about 
two  inches  in  diameter,  when  the  trendies  and  walls   begin  to  cm 
while  the  margin  is  still  spreading  horizontally,  the  young  Meandrina 

assumes  the  appearance  of  an  Aspidiscus,  a  genus  of  the  cretaceou- 
period  ;  in  truth,  it  then  resembles  Aspidiscus  and  Ilydnophora  more 
than  any  adult  representative  of  its  own  genus.  We  have  here  the 
highest  complication  of  the  Astraioid  type,  exhibiting  successively 
Fungian  characters,  common  Astraea  characters,  Ilydnophora  charac- 
ters and  Aspidiscus  peculiarities,  before  it  assumes  its  own  prominent 
and  permanent  features.  The  Turbinolian  stage  I  have  had  no  oppor- 
tunity of  observing  in  Meandrina.  This  genus  seems  to  grow  more 
rapidly  than  other  Astroeans,  and  it  was  with  difficulty  I  secured  the 
earlier  Astracan  and  Fungian  stages  of  its  growth. 

CO  o 

Zoologists  are  so  accustomed  to  consider  the  OculiniJce  and  Madre- 
poraidce  as  branching  corals,  that  they  may  be  surprised  at  the  announce- 
ment that  these  families,  like  the  Astraans,  have  their  spreading  Fun- 
gian-like  stage  of  growth,  —  and  yet  I  have  before  me  a  complete  series 
of  Oculina  stocks,  among  which  small  clusters  of  individuals  in  simple 
juxtaposition  exhibit  the  earliest  condition  thus  far  observed  ;  others  con- 
sist of  flat  spreading  disks,  several  inches  in  diameter,  without  a  verti- 
cal branch ;  while  in  others  the  branches  seem  to  rise  as  small  knobs 
and  then  begin  to  assume  the  ramified  forms  under  which  the  Oculinas 
are  generally  represented  in  our  museums.  Even  our  most  branch- 
ing Madrepores,  such  as  Madrepora  prolifera  and  cerricornis,  form 
spreading  disks  before  they  rise  into  branching  stocks.  Madrepora 
palmata  is,  as  it  were,  an  overgrown  embryonic  condition  of  the  rami- 
fied species. 

This  summary  of  the  facts  concerning  the  growth  of  our  coral-stocks 
can  leave  no  doubt  respecting  the  correspondence  of  the  phases  of  growth 
of  the  Polyps  and  the  gradation  which  may  be  recognized  in  full-grown 
communities  of  these  animals.  If  we  extend  these  comparisons  to  the 
representation  of  the  class  in  earlier  geological  periods,  down  to  the 
present  time,  we  cannot  fail  to  perceive  that  the  series  exhibiting  their 
succession  in  time  coincides  also  with  that  of  their  relative  standing  and 
that  of  their  growth.  In  order  to  make  this  plain  it  would  be  neee— a:v 
to  enter  into  a  discussion  upon  the  real  affinities  of  corals,  for  which 
this  is  not  the  place.    I  would  state,  however,  that  the  knowledge  I  have 
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acquired  of  the  Fungian  affinities  of  Siderastroaa  leaves  no  doubt  in  my 
mind  that  a  large  number  of  corals,  among  the  representatives  of  the 
Oolithic  series  generally  referred  to  the  family  of  Astrseans,  are  genuine 
Fungians  ;  thus  showing  a  preponderance  of  the  Fungian  type  at  a 
period  anterior  to  that  in  which  the  Astrseans  became  more  numerous. 
That  the  genuine  Madreporians  are  of  still  later  date  in  geological 
history  has  long  been  known.  I  would  state  also  that  from  an  examina- 
tion of  the  soft  parts  of  several  representatives  of  the  family  of  Eupsam- 
midce,  I  have  satisfied  myself  that  they  are  not  allied  to  the  true  Mad- 
repores, as  Milne  Edwards  and  Haime  supposed,  but  belong  in  the 
neighborhood  of  the  Turbinolians.  If  we  now  remember  that  the  Acale- 
phian  affinities  of  the  Tabulata  are  unquestionable,  and  that,  with  them, 
the  Rugosa  must  be  removed  from  the  class  of  Polyps  and  referred  to 
that  of  the  Acalephs;  and  if  we  further  take  into  consideration  the  fact 
that  PaltEodiscus  belongs  to  the  type  of  Rugosa,  and  not  to  the  family  of 
Fungians,  it  becomes  evident  that  in  their  order  of  succession  from  the 
Mesozoic  era,  in  which  they  make  their  first  appearance,  the  great  types 
of  the  class  of  Poryps  have  succeeded  one  another  in  the  following  order  : 
first  Turbinolians,  next  Fungians,  next  Astraeans,  and  last  Madrepores ; 
in  exactly  the  sequence  in  which  these  types  stand  to  one  another,  as 
far  as  their  structural  gradation  is  concerned,  and  in  exactly  the  same 
order  in  which,  during  their  growth,  these  corals  pass  from  one  stage  to 
another. 

If  we  now  turn  our  attention  to  the  distribution  of  these  animals  in 
the  ocean  at  different  depths,  it  is  equally  unquestionable  that  the  lowest 
types  —  Turbinolians  and  Eupsammidae  —  range  in  the  greatest  depths, 
and  form  there  the  principal  fealure  of  the  coral  population.  It  is 
equally  apparent,  from  the  facts  ascertained  by  the  dredgings  of  M. 
Pourtales,  that  the  various  types  of  Astraeans,  including  Stvlaster.  Ocu- 
lina,  and  Parasmilia,  appear  next,  the  Stylasterians  and  Oculinians  as 
the  lowest  ranging  deepest,  and  that  Astraea  proper,  Manicina,  Mcan- 
drina,  and  Colpophylia,  with  Pontes,  are  already  types  of  shallower 
waters,  while  the  Madrepores  are,  of  all  the  genuine  corals,  those 
which  have  the  most  limited  bathymetric  range.  I  have  not  yet  suf- 
ficient data  upon  the  relative  standing  of  the  different  types  of  Hal- 
cyonaria  to  extend  this  comparison  to  that  order  of  Polyps.  The  re- 
sults enumerated  above  are,  however,  already  sufficient  to  show  that, 
in  the  relations  animals  exhibit  anions:  themselves  and  to  the  elements 
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in  which  they  live,  there  are  other  connections  to  he  traced  besides 
those  arising  from  descent  or  the  struggle  for  existence. 

I  have  reasons  for  supposing  that  the  investigation  of  the  Gulf 
Stream,  as  presented  in  former  Reports  of  the  Coast  Survey,  has  not 
yet  reached  its  easternmost  boundary.  It  was  natural  tluft  the  earlier 
explorations  should  have  stopped  where  the  great  current  no  longer 
exhibits  its  characteristic  peculiarities,  and  that  its  eastern  range 
should  have  been  traced  with  less  minuteness  than  its  alternate  streak- 
of  warm  and  cold  water  nearer  shore.  But  now  that  the  influence  of 
the  Gulf  Stream  upon  the  geographical  distribution  of  organized  beings 
appears  distinctly  as  one  of  its  most  characteristic,  though  least  sus- 
pected features,  it  will  be  necessary  to  extend  the  survey  farther  out 
into  the  Atlantic  Ocean. 

For  the  present  I  would  suggest  the  following  lines  for  soundings 
and  dredgings  :  — 

1°.  One  line  from  the  Atlantic  coast  in  Georgia  or  South  Carolina  to 
deep  water,  outside  the  range  of  the  Gulf  Stream,  chiefly  with  a  view 
of  tracing  the  northern  limits  of  the  fauna  of  Florida. 

2°.  One  line  from  the  Atlantic  coast  in  North  Carolina  or  Virginia  to 
the  Bermudas  and  beyond;  with  the  special  view  of  connecting  the 
deep-water  fauna  of  the  Gulf  Stream  with  the  shore  fauna  of  these 
islands  and  that  of  our  own  coast,  upon  which  Cape  Ilatteras  marks 
the  limits  between  two  natural  zoological  littoral  provinces. 

3°.  One  line  from  Cape  Cod  or  from  the  coast  of  Maine,  in  a  south- 
east direction,  across  the  Gulf  Stream,  with  the  special  view  of  ascer- 
taining the  boundaries  between  the  shore  fauna  and  that  of  the  Gulf 
Stream  at  this  latitude.  This  line  would  afford  the  means  of  extensive 
comparisons  with  our  Acadian  fauna,  which  has  already  been  care- 
fully explored  as  far  as  Grand  Manan  by  Dr.  Stimpson,  Prof.  Verrill, 
and  myself.  Shorter  lines  from  Sandy  Hook  to  the  trough  of  the 
Gulf  Stream  would  add  much  value  to  the  results  obtained  by 
dredgings  from  the  coast  of  Massachusetts  or  Maine  across  the  Gulf 
Stream. 

1  would  also  recommend  one  line  across  the  Caribbean  Sea,  from  Cu- 
mana  or  LaGuayra  to  Porto  Rico,  and  one  outside  of  the  Small 
Antilles  from  the  mouth  of  the  Orinoco  to  Antigua  ;  with  the  special 
view  of  ascertaining  the  area  over  which  the  mud  deposits  of  the 
Orinoco  spread,  aud  how  far  they  affect  the  Caribbean  Sea. 

49 
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But  the  most  important  line  beyond  our  immediate  shores,  con- 
nected with  the  past  history  of  the  Gulf  Stream,  would  be  one  from 
Panama  westward  into  the  deepest  waters  of  the  Pacific ;  for  dredgings 
in  that  direction  may  prove  that  the  deep-sea  fauna  is  identical  on  both 
sides  of  the  Isthmus,  and  that  therefore,  at  a  comparatively  recent 
epoch,  the  great  equatorial  current  of  the  Atlantic  extended  without 
serious  obstructions  over  parts  of  Central  America  to  the  Pacific 
Ocean. 

Cambeidge,  November  16,  186^ 
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Plato  I. 

EuMETOriAS  Stelleiu  Peters. 

\ 
[The  figures  are  all  ono  third  natural  size,  when  not  otherwise  stated.] 

Fig.  1.     Skull,  seen  from  below,  of  a  middle-aged  £  (spec.  No.  2020). 
Posterior  view  of  the  same  skull,    j  % 
Skull,  seen  from  below,  of  a  very  oW^  (spec.  Xo.  2921). 
Posterior  view  of  the  same  skull.      ' 

Teeth  (one  half  nat.  size)  of  the  middle-aged  skull;  5a,  upper 
incisors  seen  from  the  side;  5b,  lower  incisors,  same  view;  5ct 
upper  molars,  seen  from  the  side ;  5d,  same  view  of  lower  molars. 
y  (The  canines  are  not  figured.) 
C.  View  of  upper  surface  of  the  right  anterior  extremity.  (The  more 
heavily  shaded  portion  indicates  the  termination  of  the  hair- 
covered  part.     One  twentieth  natural  size.) 

7.  View  of  the  upper  surface  of  one  of  the  posterior  extremities, 
(one  twentieth  natural  size). 

8.  Ear  (one  half  natural  size). 
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Plato  II. 

Calloiuiixus  ursixus  Gray. 
[The  figures  are  all  one  third  natural  size,  when  not  otherwise  stated.] 


Fi^    1.  Upper  view  of  skull  of  an  old  £  (spec.  Xo.  2922). 

*'  2.  Lower  view  of  the  same  skull. 

u  3.  Upper  view  of  another  skull  of  an  old  $  (spec.  Xo.  £)«$)•     ' 

«  «i.  Lower  view  of  same  skull.                                                   ,' 

"  5.  Inside  of  the  left  ramus  of  the  lower  jaw. 

lt  G.  View  of  the  same  from  below. 

**  7.  View  of  the  same  from  above.                                                / 

"  8.  Skull  of  a  young  $   (thirty-live  days  old)  seen  in  profile. 

"  9.  The  same  seen  from  above  (nasals  wanting). 

"  10.  The  same  seen  from  below. 

"  11.  Anterior  extremity  seen  from  above  (one  twentieth  natural  size). 

"  12.  Posterior  extremity  seen  from  above  (one  twentieth  natural  size). 

il  13.  Ear  (one  half  natural  length,  but  relatively  too  broad). 
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P.Hoifticr,  oh  Stone  iron,  nature. 


Plato  III. 

CALLORniNUS  QRsniUfl  Gray. 

[Tlio  figures  are  all  ouo  third  natural  size,  when  ..  --.] 

Fig.  1.     Skull  of  9  Been  in  profile  (specimen  No.  292-i). 

a    2, 

u    3.     The  same  seen  from  below. 

11    4.     Underside,  in  part,  of  the  skull  of  another   9    (spec.  Xo.  2025), 
showing  the  teetli  and  the  posterior  outline  of  the  palatine  b 
(natural  size). 

"  5.  Anterior  part  of  the  skull  of  young  9  (thirty-five  days  oid)3  show- 
ing the  dentition  (natural  size). 

"    6.     Teeth  (one  half  nat.  tize)  of  an  old  g  (spec.  Xo.  292G)  ;  6a,ur 
incisors  seen  from  the  side ;  GZ>,  same  teeth  seen  from  the  i 
site  side  ;  6c,  upper  molars  seen  from  the  outside  ;  3d,  sarmj 
from' the  inside ;  Gc,  lower  molars  seen  from  the  insic/e;  G/t  same 
seen  from  the  outside ;  Gg,  lower  incisors  seen  from  tne  side. 

"  7.  Teeth  (one  half  nat.  size)  of  another  old  <£  (spec  No.  2022); 
7a,  incisors  seen  from  the  side  ;  7Z/,  same  teeth  seen  from  the 
opposite  side;  1c  and  7c',  upper  canines;  7<l,  upper  molars 
seen  from  the  outside ;  le,  same  teeth  seen  from  the  inside ;  7/, 
lower  molars,  seen  from  the  outside ;  7r/,  same  teeth  seen  from 
the  outside. 

"    8.     Scapula  of  a  male  (.spec.  Xo.  2023). 

EuMEToriAs  Stellehi  Pctcrz. 

Fig.  9.  Inner  side  of  the  right  ramus  of  the  lower  jaw. 

u  10.  Same  seen  from  above. 

M  11.  Same  seen  from  below. 

"  12.  Scapula  of  the  middle-aged  J. 

**  13.  Scapula  of  the  very  old  £. 

"  14.  Os  penis,  seen  from  the  side. 

"  15.  Muzzle  of  $  (one  tenth  natural  size). 

Puoca  vxtullxa  Linn. 
Fig.  1C.     Scapula. 
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No.  1. —  Oil  the  Eared  Seals  (Otaiiiad^e),  with  detailed  De*i 
lions  of  the  North  Pacific  Species,  by  J.  A.  Allen.    Together 
with  an  Account  of  the  Habits  of  the  Northern  Jfar  Seal  (CaL- 
LOEHINUS  UBSINUS),  by  Charles  Buyaxt. 

I. 

Introduction. 

The  specimens  on  which  the  present  essay  is  mainly  based  were 
collected  by  Captain  Charles  Bryant,  at  St.  Paul's  Island,  one  of  the 
Pnbyloff  Group,  situated  near  the  coast  of  Alaska,  and  by  him  kindly 
presented  to  the  Museum  of  Comparative  Zoology.  They  coi 
perfect  skins  and  two  complete  ligamentary  skeletons  of  Lhu  JSumetopias 
•  Slelleri  Peters,  and  six  perfect  skins,  four  complete  ligamentary  b1c 
tons  and  two  partial  skeletons  of  Gallorhinus  ursinus  Gray.  The  skins 
were  sent  preserved  in  salt,  and  arrived  in  excellent  condition.  The 
specimens  of  Callorhiuus  ursinus  represent  both  sexes  of  this  species 
and  the  young,  both  in  skins  and  skeletons ;  while  the  notes  kindly  fur- 
nished by  Captain  Bryant  give  a  minute  account  of  its  habits.  .V 
summer's  residence  at  the  Pribyloff  Islands,  as  government  supervisor 
of  the  seal  fisheries,  has  given  Captain  Bryant  an  opportunity  of  he- 
coming  thoroughly  familiar  with  the  habits  of  these  interesting  anim 
and  the  description  he  has  given  of  them  shows  that  he  made  a  good 
use  of  his  opportunity.  .  His  notes,  given  in  full,  form  part  second  of 
the  present  paper.  In  addition  to  the  specimens  collected  by  Captain 
Bryant,  I  am  indebted  to  the  Smithsonian  Institution  and  the  Chicago 
Academy  of  Sciences  for  the  opportunity  of  examining  skulls  of  /'  - 
phus  GiUespii  and  Otaria  juhata.  I  have  also  in  this  connection  to 
make  acknowledgments  to  Dr.  Theodore  Gill  of  Washington  for  various 
suggestions  and  other  acts  of  kindness. 

The  only  previous  account  of  the  Northern  fur  seal  whi 
great  importance  is  that  given  by  Steller,  nearly  a  a  and  a  q 

ter  ago,  and  the  observations  of  KrasheninikotT,  published  a  few  y< 
later  in  his  History  of  Kamtchatka.     Krasheih.  account,  how- 

ever, was  doubtless  wholly  or  mainly  derived  from  Steller's  notes.    The 
remarkable  accuracy  of.  Steller's  account,  considering  the  time  wheu  it 
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was  written,  is  fully  confirmed  by  Captain  Bryant,  who 
been  the  first  naturalist  who  has  had  an  opportunity  of 
observations.     The  history  of  thi  now  far  more  fully 

than  that  of  any  of  its  congeners,  and  better  in  fact  than  the  n 
of  our  best  known  mammals.     A  remarkable  similarity  of  h  h  >w- 

cver,  so  far  as  known,  seems  to  pervade  the  whole  grou] 
seals,  —  a  similarity  which  in  many  resp  ttends  also  to  the  wal- 

rus and  the  sea  elephant  {Mdcrorhinut  cL^ikindiuus).  As  ]  r  of 
collateral  interest,  for  comparison  with  the  account  given  by  ( 
Bryant  of  the  species  so  fully  described  by  him,  the  principal  notices  of 
the  habits  of  the  other  species  of  the  family  have  been  cited  as  foot- 
notes to  Captain  Bryant's  article,  and  occasional  abstracts  are  given 
of  those  most  pertinent  to  the  subject. 

Through  the  important  labors  of  Messrs.  Gray,  Gill,  and  Peters 
our  knowledge  of  the  OtariadcB  lias  recently  been  greatly  increased  ;• 
yet  not  a  single  species  of  the  family  has  been  hitherto  vi 
torily  known.  Regarding  the  able  essays  of  these  gentlenu-n  publisl  I 
in  186G  as  representing  the  state  of  our  knowledge  of  these  animals 
five  years  since,  their  somewhat  discrepant  opinions  respecting  the 
number  of  known  species,  their  distinctive  characters,  and  their  mutual 
affinities  sufficiently  indicate  how  imperfectly  they  were  then  known. 
A  comparatively  large  number  of  specimens  of  the  Otctria  jubata  has 
since  been  received  at  different  scientific  museums  which,  with  the 
facts  obtained  from  persons  who  have  recently  been  able  to  observe 
this  species  in  its  natural  haunts,  have  served  to  render  it,  up  to 
the  present  writing,  the  best  known  of  any  of  the  family.  The 
number  of   specimens  formerly  possessed  by  natun  iving  1 

very  small,  and  the  sex,  age,  and  habitat  of  the  individual-  they  re]      - 
sented  being  generally  but  vaguely  known,  the  unusually  g 
ences  resulting  from  individual  variation,  as   well  0  W  *  wad  age, 

which  recent  developments  prove  to  exist  in   these  animals,  remained 
for  a  long  time  unsuspected,  and  are  even  now,  it  would  seem,  : 
appreciated  by  the  few  naturalists  who  alone  have  given  th 
attention.     Hence  there  has  arisen  in  many  cases  an  almost  unparalh 
complication  of  synonomy  and  an  unusually  large  number  of  nominal 
species.* 

*  The  synonomy  of  Olaria  jubata,  for  example,  embraces  no  less  than  liueea  di3:. 
specific  names. 
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The    collection    of   skins    and    skeletons    above    mentioned    of 
of  the  North  Pacific  species  which  b  •  ntly  Ik 

Museum  of   Comparative    Zoology  throws  much  light  not  only  nj 
these  species  but  also   upon   several  of  the  others.     The  i..  .ion 

of  this   material  Jias   led    the    writer  to  an   examination  of  the  v. . 
group,  the  results  of  which  are  herewith  presented. 

Dr.  J.  E.  Cray  and  others  have  recently  made  known  the  fact 
great  differences  in  the  form  of  the  skull  in  Oiariajubata  . 
differences  in  age.     Also   the    existence  of  remarkably  gr 
difference  in  size  has  been  long  established  ;  whilst  P. 
of  Berlin,  has  recently  pointed  out  extraordinary  variations  in  tin 
tition  of  Zalophus    Gittcspii.      The  specimens  of  Callurhinm  ursinus 
and  Eumetopias  Stclleri  in  the  Museum  of  Comparative  Z  .ow 

that  greater  and  more  radical  differences  even  in  the  osteological  char- 
acters than  those  previously  known  are  to  be  expected  in  all  the  spe< 
The  two  adult  male  skulls  of  the  Eumetopias  Stclleri,  for  in 
fer  from  each  other  so  much  in  form  that,  if  their  habitat  wa>  not  | 
cisely  known  and  the  evidence  of  their  co-specific  relationship  unq 
tionable,  one  might  well  be  excused  for  regarding  them  as  belonging  to 
distinct  species  ;  and  the  same  is  true  of  the  two  adult  male  skulls  of  Cul~ 
lorhiuits  ursinus.    These  specimens  also  show  that  some  of  the  charad 
that  have  been  relied  on  most  frequently  as  affording  generic  distinc- 
tions,—  as  the  form  of  the  palatal  surface  of  the  intermaxillarics  and  of 
the  hinder  edge  of  the  palatal  bones,  —  vary  so  much,  not  only  with  B     . 
but  in  specimens  of  the  same  age,  that  no  given  form  of  I 
can  be  regarded  as  affording  even  reliable  specific  characti         I  ie  great 
degree  of  asymmetry,  especially  in  the  skull,  seen  in 'til 
sufficient  to  indicate  clearly  that  an  urn;-  ,;  tenden  indi- 

vidual variation  in  these  animals  is  to  be  naturally  expected.     Pi 
Peters  has  already  referred  to  the  presence  of  a  Bupen  it  in 

one  side  of  the  upper  jaw  in  two  skulls  of  l         . 
Museum,  and  another  instance  of  the  same  abnormality 
one  of  the  skulls  of  CaUorhinus  ursinus  previously  r«  to.     Ta 

in  connection  with   this  tendency  to  variation,  the  inter.  that 

the  number  of  synonymes  pertaining  to  the  Bev<  ral    - 
exact  ratio  to  the  number  of  specimens  that  naturalists  have  had 
examination  is  readily  explained.     The  incidental  revision  o:' 
and  species  embraced  in   the  present  paper  is  ba*ed  on  these  recent 
developments. 
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The  greatest  number  of  S]  prized  by  any  wriU 

last  live  years  is  fifteen  ;  but  thry  have  now 

consent,  (o  ten  or  eleven.    These  bavc  been  placed  by  Dr.  day,  in 

later  papers,  in  ten  genera.     In  the  present  enumeration 

arc  regarded  as  fully  established,  and  two  or  three  othej  iosf  are 

given  as  doubtful.     All  are  referred  to  live  genera.} 

One  of  the  most  singular  faets  connected  with  the  history  of  these 
animals  is  that  they  should  have  so  long  remained  among  the  species 
least  known  to  naturalists,  when  their  commercial  importance  is  such 
that  their  capture  has  given  employment  to  thousands  of  men  and  mil- 
lions of  capital  for  more  than  a  century. 

For  many  years,  as  is  well  known,  hundreds  of  thousands  of  the 
skins  of  the  Falkland  Island  fur  seal,  and  hundreds  of  tons  of  the  oil 
of  other  species,  annually  reached  England;  yet  specimens  of  ei; 
the  fur  seals,  or  of  any  of  the  other  species  that  naturalists  were  ;. 
to  obtain,  were  exceedingly  few  and  imperfect.  Add  to  this  the  fact 
that,  in  many  cases,  the  localities  whence  these  fragmentary  and  iso- 
lated specimens  were  received  were  frequently  wholly  unknown  or  but 
vaguely  surmised,  and  we  can  well  understand  how  it  happened  that 
only  till  within  the  last  decade  have  naturalists- been  able  to  decide  with 
certainty  as  to  which  of  the  species  on  their  catalogues  were  to  be  refer- 
red the  various  fur  seals  of  commerce. 

1.  Resume   of  Recent    Contributions   to   the   Natural   History   of  the 

Otaiuadj:. 

A  brief  statement  of  the  present  state  of  our  knowledge  of  the  Ota- 
riadec  seems  to  be  demanded  in  the  present  connection,  inasmuch  u 

since  the  publication  of  the  last  general  synopsis  of  the  subject   our 
knowledge  of  the  group  has  greatly  inc.  without  the  new   t 

having  been  given  in  a  single  summary.     As  a  resume  o(  the  contri- 
butions to  the  literature  concerning  this  group  of  animal 
appeared  during  the  last  two  decades  would  necessarily  give  such  a 
statement,  and  also  at  the  same  time  a  connected  history  of  the  rec 
changes   in   their   nomenclature   and    classification,   a  s;. 

*  Eumetopias  Snllcr!,  Zahplius  GUUspii,  \  ::$  (=  lobatuo,  Auct.),    (  ...;iJ, 

Callorhinus  ursinus,  Arctocephalus  faUdandi 

t  Phocarctos  Uooheri,  Arctocephalus  aus!ral!s,  A.  a.u  ..\v.V..j. 
X  Eum&lopias,  Zalophus,  Olaria,  Callorhinus,  Arciocipnalus. 
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principal  recent  papers  relating  to  tho  subject  is  accordingly  hew  in- 
troduced. For  references  to  earlier  papers  the  reader  is  i  .to 
the  works  cited  in  J)r.  J.  E.  Gray's  British  Museum* Catal<  tlic 
lis  and  Professor  W.  Petcrs's  elaborate  e.-say  on  tliese  a.  pub- 
lished in  the  Monutsberichto  of -the  Berlin  Academy  for  1SCG. 

The  present  notice  of  the   literature  of  the  Olariada.  begins 
Dr.  Gray's  "Catalogue  of  tho   Seals   in   the  British   Museum,"  pub- 
lished in  1850,  in  which  valuable  work  two  genera  (Arctoccpluih's 
Otaria)  and  eight  species*  arc  recognized.     The  next  paper  requiring 
mention  is  (hat  of  Dr.   McBain,f  describing,  in    1858,  a  new  spe 
(Otaria  Gillespii)   from  a  skull  from  the  Gulf  of   California.     A 
months  later   Dr.    Gray   published   some    important  notes    relative  tc 
the  Northern  sea  bear  (ArctocepJialus  ursinus  Auct.),^  based  on  a  i 
and   skull   of  an   adult  male  from  Behring's  Straits,  received   at  the 
British  Museum  by  way  of  Amsterdam  and  St.  Petersburg,  under  the 
name  of  Otaria  leonina.     This  paper  is  accompanied  by  an  excellent 
profile  figure  of  the  skull,  which  seems  to  be  the  only  figure  of  the  skull 
of  this  species  that  has  been  hitherto  published. 

Two  weeks  later  Dr.  Gray  communicated  to  the  Zoological  Society 
another  paper  on  the  Eared  Seals,§  in  which  the  fur  seal  of  the  Capo 
of  Good  Hope  was  described  anew  from  a  specimen  received  by  him 
from  Paris,  and  of  which  he  published  a  view  in  profile  of  the  skull. 
He  appends  to  this  paper  a  synopsis  of  the  genus  Arctocephalus,  in 
which  he  divides  it  into  three  unnamed  sections,  based  on  characters 
drawn  from  the  skull.  Short  diagnoses  are  also  given  of  the  species, 
which  he  groups  as  follows  :  — 

"I.  Arctocephalus  ursinus;  II.  A.  J  looker  i ;  III.  A.  Delalandii, 
A.  nigrescens,  A.  lobatus,  A.  Gillespii."  lie  also  gives  a  profile  I  - 
ure  ||  of  a  cast  of  the  skull  described  by  Dr.  McBain  as  Otaria  Gil- 
lespii. 

Some  months  later  the  same  indefatigable  author  published  a  paper 

*  These  arc  Arctocephalus  lirsinup,  A.  fnlklundicus,  A  cincrcus,  A.  V  -■  austra- 

lis,  A.  Jloukeri,  Otaria  Steltcri,  and  0.  konina. 

t  Proo.  Edinburgh  Royal  Phys.  Soc.,  Vol.  I,  p. 

X  "  On  the  Sea  Bear  of  Forster,  tho  Un.is  marinu*  of  Srollor,  Arctocepkahu  i.r<.--:i.s  of 
authors,"  Proc.  London  Zool.  Soc.,  1S59,  pp  101,  102,  PL  Ixviii, 

§  M  On  tho  Eared  Seal  of  tho  Capo  of  Good  Hope  ( Otaria  Ddalandii),"  Ibid.,  pp. 
107-110,  PI.  lxix. 

H  Ibid.,  PL  lss. 
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on  the  Sea  Lions  of  the  Coast  of  California,*  with  a  profile  fig  i 
adult  male  skull  of  what  he  supposed  to  ties  (Arctocepha- 

lus moutcricusis),  but   which    proved   to    he  identical   with   the    Otaria 
Stclleri  of  authors,  as  first  suggested  hy  Dr.  Gill.     Another  young  sl<  ill 

was  described  and  doubtfully  referred  to  the  same 
the  skiu  of  a  fur  seal.     The  hitter,  however,  is  undoubtedly  id 
the  Northern  fur  seal  (Callorhinut  urtxnus).     In  this  paper  ho  gives  a     I 
new  classification  of  the  eared  seals,  in  which  lie  properly  raised  the  first 
of  the  sections  of  his'genus  Arctocephalus,  which  be  hud  previously  in- 
stituted, to  the  rank  of  a  genus  (Callorhinus).     The  second  and  third 
sections  he  seems  to  have  reunited,  for  which  he  retained  the  name  of 
Arctocephalus.      His  genus  Arctocephalus,  as  now  restricted,  he  again 
divided  into  four  unnamed  sections.     A  valuable  table  of  comparative 
measurements  of  the  skulls  of  eight  species  is  appended.  *  otl 

Seven  years  from  the  date  last  given  (1S50)  carries  us  to  the  ap- 
pearance of  Dr.  Gray's  i;  Catalogue  of  the  Seals  and  Whales,"  f  pub- 
lished in  18GG,  during  which  interval  little  or  nothing  of  importance 
was  published  relating  to  the  group  in  question.  In  this  Catalogue  ail 
the  species  of  his  "Catalogue  of  Seals"  of  1850  are  retained;  the 
synonymy  is  brought  up  to  date,  and  the  species  he  and  others  had 
described  since  the  appearance  of  that  Catalogue  arc  added.  These  are 
the  Otaria  Gillespii  McBain  (=  Zalophus  Gillespii  Gill,  the  Arcto-  ed 
ccphalus  monteriensis  Gray  (=  Eumctopias  Sicllcri  Peters),  and  the 
Arctocephalus  Call forni arms  Gray  (=  Callorliinus  ursiuus,  in  part  or  ..  J 
wholly),  making  the  whole  number  of  species  thirteen.  Only  one  of 
the  three  species  supposed  to  be  new,  however,  proved  to  be  so. 

The  specific  nomenclature  is  not  changed  from  that  adopted  in  his 
previous  paper,  so  far  as  the  species  mentioned  in  that  paper  are  con- 
cerned, and  the  introduction  of  one  generic  name  is  the  only  ch:.. 
from  the  generic  nomenclature  employed  by  him  in  1850.  Another 
new  classification  of  the  species  of  the  genus  Arctocephalus  is  given,  in 
which  the  species  are  grouped  in  two  primary  sections  and  seven  sub- 
sections, upon  the  arbitrary  basis  of  the  differences  in  the  torn*  of  the 
bony  palate.  No  new  material  is  described,  and  but  little  new  matter 
added,  the  Catalogue  being  essentially  a  compilation  from  his  previously 


« 


*  "  On  tho  Sea  Lions,  or  Lobos  Marinos  of  tho  Spaniards,  on  the  Coast  of  Call 
Ibid.,  p.  557. 
t  u Catalogue  of  the  Soals  and  Whalos  in  the  British  Museum,"  lsoo,  pp.  M  -CO. 
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published   papers,  generally  without  any  change  in  the  langu.v 
often  embracing  important  typographical  error.-.     In  the  Appendix, 
however,  some  interesting  no;<  idded  in  respect  to  inner  in 

which  the  cared  .seals  walk,  and  their  attitudes  when  in  a  state  of  re- 
pose, he  having  had  the  opportunity  of  observing  a  living  sea  lion  in 
the  Crcmorne  Garden. 

N<  arly  coincident  with  the  appearance  of  Gray's  Catalogue  of  Seals 
and  Whales  was  the  publication  of  a  "  Prodrome  of  a  Monograph  of 
the  Pinnipeds,"  by  Dr.  Theodore  Gill*  of  Washington.  This  im- 
portant paper  presents  to  a  great  extent  a  new  classification  of  the  Pin- 
nipeds, and  introduces  numerous  changes  of  nomenclature.  The  wal- 
rus, the  eared  seals,  and  the  earless  seals,  for  the  first  time  for  many 
years,!  are  again  regarded  as  forming  distinct  families,  as  by  Brookes, 
to  which  are  applied  respectively  the  names  Rosmaridce,  Olariadce, 
and  Phocidce.  +  The  name  Otaria,  of  Peron,  is  restricted  to  the  South- 
ern sea  lion  (Phoca  juhata  Schrebcr) ;  Eumetopais  is  proposed  as  a 
generic  name  for  the  Northern  sea  lion  (Leo  marinus  Steller,  =  Otaria 
californiana  Lesson,  =.  Arctocephalus  monteriensis  Gray);  Zalophus  is 
proposed  as  a  generic  name  for  the  Otaria  GiUespii  McBain,  and 
JIularcius  for  a  group  for  which  the  Arctocephahis  Dclalandli  is  named 
as  the  type ;  Arctocephalus  F.  Cuvier  is  substituted  for  the  generic 
name  of  Callorhinus,  proposed  by  Gray  for  the  Phoca  ursina^Liinn6» 
Brief  diagnoses  of  these  genera  are  given,  and  a  species  is  indicated  as 
the  type  of  each.     A  list  of  the  North  American  species  is  also  added. 

While  most  of  the  changes  introduced  by  Dr.  Gill  in  his  Prodrome 
are  judicious  ones,  errors  occur  in  respect  to  the  names  of  the  genera 
of  the  Otariada,  These  were  speedily  pointed  out  by  Dr.Gray§  in  a 
short  critique  upon  Dr.  Gill's  paper,  in  which  Dr.  Gray  I  tcntion 

to  the  fact  that  the  type  of  Arctoccpludus  F.  Cuvier  was  not,  as  Gill 
assumed,  Stellcr's  sea  bear,  as  is  clearly  shown  by  Cuvier'  •  of 

the  skull  of  his  type  of  Arctocephalus.  Hence  Gray  properly  reinstated 
his  name  Callorhinus  for  the  generic  name  of  Steller's  Ur$Ut  ?narinus. 
He  does  not  state,  however,  to  what  F.   Cuvicr's  figure  refers,   ;. 

*  Proc.  Essex  Institute,  Vol.  V,  pp.  1-13,  March,  l.c0G. 
t  See  my  remarks  on  tlio  synonomy  of  Olar'uuhe  below. 
X  Catalogue  of  Brookcs's  Anat.  and  Zoul.  Museum,  p.  3G,  182& 
§  "  Observations  on  tho  '  Prodromo  of  a  Monograph  of  the  Pinnipedes,'  by  Theodore 
Gill,"  Ann.  and  Mag.  Nat.  Hist.,  3d  Scries,  Vol.  XVII,  pp.  441-447,  June,  ;coG. 
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as  suggested  to  mo  by  Dr.  Gill,  being  first  pointed  out  by  P 

Peters.*     The  typo  of  Cuvicr*s  genus  Arctocephalus  being  in  all  p 

ability   the  Arctocephalus  Dclalandii  Gray,  JIalarctus 

on  the  same  type,  became,  as  Gray  points  out,  a  synonyme  of  Ar 

cephalus. 

Nearly  contemporaneously  with   Gray's    above-mentioned   c\\ 
appeared  an  able  paper  on  the  Otariadaby  Pi  r  W.  P< 

Berlin.f     In  this  essay  Professor  Peters  reviews  the  whole  family, 
describes  two  species  erroneously  supposed  by  him  to  be  new,)  and  gave 
figures  of  their  skulls.     The  species  are  all  »">  ;  as  Otaricc,  but  are 

arranged  uuder  seven  named  subgenera  or  section 
main  to  be  natural  groups.    The  characters  on  which  these  divisions 
based  are  drawn,  not  from  the  skull  alone,  but  from  all  the  a\ 
sources,  the  length  o{  the  ears,  and  the  presence  or  absence  Icr- 

fur  ("  Unterwolle  ")  being  for  the  first  time  made  u.>e  of  as  dial 
characters   in  determining  the  lesser  groups;  Gray  and   Gill  in  til 
classifications    having,  with   slight  exceptions,  made   use  of  only  the 
characters  furnished  by  the  skull.     The  specimens  of  eared  seals  con- 
tained in  the  Berlin  Museum  are  described  with  considerable  minute- 
ness, and  the  synonymy  of  all  the   species   quite  fully  and  carefully 
presented.     Professor  Peters  agrees  with   Gray  (though  at  the  tin; 
writing  he  could  not  have  seen  his  [Gray's]  paper)  in  referring  I  lot- 
ctrctos  to  Arctocephalus  and  in  reinstating  Callor/unus.      The  names  of 
all  the  other  genera  recognized  by  both  Gill  and  Gray  were  adopted  by 
him  for  the  names  of  his  sections,  and  to  which  he  added  two 
(Arctophoca  and  Pliocarctos).  The  arrangement  of  Professor  P< 
the  first  time  separated  the  hair  seals  from  the  fur  seals,  and  to  I 
extent  at  least  an  advancement  was  made  towards  a  natural 
fication.     The  fur  and  hair  seals  differ  markedly  from  ea* 

*  Monatb.  d.  k.  P.  Akad.  z.  Berlin,  1S0G,  p.  271. 

j  "  Uber  die  Ohrcnrobbcn  (Seclowen  and  S  .  Oiar'ur,  ', 

in  den  Sammlungcn  zu  Berlin  bofindlichen  Arten,"  Moo 
zu  Berlin,  1806,  pp.  201-281,  with  three  plates. 

\    Oiriria  Godefftftyi  and  0.  Plulijijiii. 

||  (l.)  (Jiarii,  containing   0.  jn!»tta,  P.  leonina,  0.  G  ,  and  0.  Ityn  ■. 

Phocavctoa,  containing  0.  flookeri  and  0  • 

0.  cincreu,  and  0.  fatklundictt ;  (4.)  Ciillorliinui,  containing  0.  t. 

containing  0.  Slellcri ;  (G.)  Zalophus,  containing  0.  Gil  I  ;  ^7.)  4r«f»- 

phoca,  containing  0.  Philipp'd. 
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numerous  other  al  featur  wrell  as  in  the  pelage, 

more  fully  noticed  hereafter,     fourteen  have  1" 

but  three  of  them  (0.  leonmaf  0.  liyronia^  0.  faVdandica)  . 
hav<  rcled  as  doubtfully  distinct  from  others.     Jle  refer* 

Arctocephalns  Delalandii  to  the  Phocaputilla  of  Schreber,  and  (with  a 
query,  however)  Gray's  Arctoccpfialus  nigrescent  to  the  Otaria  fuU> 
hi) id i at  o(  Shaw. 

In  consequence    of  the  publication  of  these  papers  of  Dr.  Gill  and 
Professor  Peters,  Dr.  Gray  was  led  to  a  re-examination  of  th< 
mens  of  the  Otariada  in  the  British  Museum,  and  in  >  f  the 

same  year  ho  published  the  results  of  his  invest igat ions.*     In  I 
paper  he  for  the  first  time  regards  the   Otaria  as  a  family   (though 
several  other  writers  had  done   so  previously),  and  sjx  certain 

features  that  indicate  their  superiority  to  the  Phuc'uUc.  He  adopts  an 
entirely  different  generic  classification  from  that  given  by  him  a  low 
months  before,!  both  as  to  the  number  of  genera  and  their  mutual 
relations.  The  seven  named  sections  of  Otaria  of  Peters  he  admits  to 
the  rank  of  genera,  with  the  limits  ascribed  to  them  by  Peters.  lie 
adds  also  one  u now  genus"  (^NeQphocd)^  based  on   his  rphah'4 

hiatus^  which  speeies   Peters  had  referred  to  Gill's  genus  Zaiophut* 

Gray  had  now  eight  genera  and    three   subgenera. |      Only    ten   BJM.M 

being  recognized  by  him  as  valid,  he  has   now  but  a   single  sp.-eio>,   to 
each  of  his  generic  and  subgenerie  subdivisions.     Although  the  pa 
is  a  somewhat  important  one,  containing  as  it  does  many  valuable  sug- 
gestions, no  really  new  matter  is  described  in  it. 

Another  paper  on  the  Eared  Seals  by  Peters  §  immediately  followed 
this  one  of  Gray.  In  the  few  months  intervening  since  the  publication 
of  his  previous  essay  on  this  subject,  Professor  P*  .   .       - 

land  and  Holland,  and  examined  the  specimens  contained   i. 
cipal  museums  of  these  countries,  including  among  them  the 
in  the  Leyden  Museum  described  and  figured  in  the  Fauna  Ja] 

*  M  Notes  on  tho  Skulls  of  the  Sea  Bears  and  Set  Lions  ( Otnrimla)  in  the  Br. 
Museum,"  Ann.  and  Mug.  Nat.  Hist.,  3d  Sexist,  Vol  XVIII.  pp.  IJU  -1*7,  Septals 
I860. 

f  In  his  Catalogue  of  Seals  and  Wholes. 

J  ArciOCephalua  is  divided  into  ArCtOCephabUj  containing  A.  Dtlalanaii;  EuoUi 
toining  A.  nigrescens;  and  Gypsophoca,  containing  A,  c'uureus. 

§  A  supplement  to  his  previous  "  Abhandlungen  iiber  die   C  i  oa,  OUrua.* 

Monatsb.  d.  k.  P.  Akad.  z.  Berlin,  1666,  pp.  666-672,  November,  1868* 
VOL.   II.  2 
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and  those  in  the  British  Museum  described  and  figured  by  Dr.  G.-ay.    A 
skull  of  Tschudi's   Oturla  Ullucc  is  figured,  and  many  interesting  fi 
are  given  respecting  .several  of  the  species  described  by  him  pre- 

vious paper.     A  list  of  the  species  is  added,  and  while  all  of  th 
given  by  him  a  few  months  before  are  included  in  the  enumeration,  I 
are  numbered  in  such  a  way  as  to  indicate  that  his  estimate  of  them 
had  somewhat  changed.     The  whole  number  is  ten,  but  under  JS'u.  1 
he  has  «  Nos.  1  a,"  u  1  b,"  and  "  1  c,"  and   undei  S>,  u  No.  'J  a."  ■ 

One  is  left  somewhat  in  doubt,  however,  as  to  whether  he  regarded 
these  species  as  synonymous  respectively  with  Nos.  1  and  9,  or  as  sub- 
species. Gray's  Arctocephalus  nigrescent  is  now  positively  (previou.-Iy 
with  a  query)  referred  to  0.  falklandica  Shaw,  to  which  species  also  his 
own  0.  Philippii  is  seemingly  referred.  Instead  of  dropping  altogether 
his  subgenus  Arctophoca,  based  at  first  solely  on  his  0.  Philippic 
which  he  now  appears  to  regard  as  a  nominal  species,  he  trn 
his  0.'-  falklandica  from  Arctoccphaliu  to  Arctophoca,  The  Otana 
StcIIcri  of  Schlegel  is  in  this  paper  referred  to  0.  GiUespii  vi  Mcliain, 
instead  of  in  part  to  the  0.  cincrca  of  Peron,  and  in  part  to  the 
Arctuccplialus  lobatus  of  Gray,  as  both  he 'and  Gray  had  previously  re- 
ferred it.  In  addition  to  the  determination  of  the  character  of  Schlcgcra 
0.  Slelleri,  the  most  important  thing  decided  by  this  paper  is  the  exact 
character  of  Tschudi's  0.  Ullocc,  of  which  Peters  was  able  to  figure 
and'  describe  original  specimens. 

In  addition  to  the  above-mentioned  five  papers  published  in  1SGG, — 
an  important  year  in  the  history  of  the  literature  of  the  Olariada, — 
Dr.  Sclatcr  states,  in  the  Proceedings  of  the  Zoological  Society  of  the 
same  year,|  that  a  "young  living  male  sea  bear  (Otaria  JIuuLcri), 
captured  near  Cape  Horn,  in  June,  1862,  by  a  French  sailor  nan 
Lecomte,  had  been  added  to  the  society's  menagerie.  This 
had  been  exhibited  by  its  captor  in  Buenos  Ayres,  and  in  various 
parts  of  France  and  England,  and  is  the  one  doubtless  d  to  by 

Gray  in  the  Appendix  to  his  Catalogue  of  Seal>  and  Whal<  s. 

At  about  the  same  time  Dr.  BurmeisterJ   al>o  gives  a  descrij 

*   0.  jubata  ex  Forstcr  mid  Bhunville  is  given  afl  "  No.  1  "  ;    0.  B<j:- 
"No.  la";  0.  lamina  F.  Cuv.  as  "Ko.  1  b,"  and  0.  Godtfroyi  at  m  No.  l  c"; 

"No.  9  "  is  0.  falklandica  Shaw,  while  his  0.  PhlUpjnl  "  No.  0  a." 

t  Proceedings  London  ZooL  Society,  18G6,  p.  80,  January,  1866. 
X  Ann.  and  Hag.  Nat.  Hist.,  3d  Series,  Vol.  XVIII,  p.  00,  PL  ix,  February,  loCO 
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id  figure  of  a  youn^  skull  of  Arctocephahu  Jalklandicus,  ;.: 
interesting  facts  in   respect  to  the  distribution  of  the  eai    I 
the  east  coast  of  South  America,  wh<  i    but   two 

exist.     Under  the  improper  name  of  A.  falblandicus,  be 
to  the  specimen  captured  and  exhibited  hy  Lecom! 
Burmeister's  remarks  to  infer  that  he  believi  I  cimen  ( 

other  which  did  not  live  to  reach  Europe)  was  captured  in  the  li. 
la  Plata.     Later  the  death  of  this  "sea  i>  .  mnccd  in  the  Pro- 

ceedings of  the  Zoological  Society,  and  Dr.  James  Muj  i  the 

results  of  his  investigations  as  to  the  cause  of  its  decea 

The  next  paper  of  moment  on  the  Eared  Seals  appeared  in  February, 
1868,  and   is   entitled  ''Observations  on   Sea  Pears    (Qtariadcc),  and 
especially  on  the  Fur  Seals  and    Hair  Seals  of  the   Falkland   Isbi 
and  South  America." f    In  this  paper  Dr.  Gray  refers  briefly  to  the  two 
papers  of  Professor  Peters,  and  very  properly  remarks,  as  i:  to 

me,  that  Peters  in   his   first  essay  u  formed  no  less  than  five 
from  the  skulls  of  the  Southern  sea  lion   (Otaria  juhafa), —  0.  jul 
0.  Byronia,  0.  leonina,  0.  Godeffroyi,  and  0.  Ulloce."     He  review- 
some  length  the  complicated  synonomy  of  the  Falkland  Island  eared 
seals,  and  raises  his  subgenera  of  Euotaria  and  Arctoccplialns  (;  .    - 
viously  mentioned)  to  the  rank  of  genera,  and  redescribes  the  Folkl; 
Island  and  South  American  species.     These  are,  (1)  the  Arctocephalus 
falkiandicus   Gray  ex  Shaw,   (2)   the  Euotaria  nigrcscens   Gray,  arid 
(.'))  Phocurctos  Ilookcri  Gray.    Dr.  Gray  contends  that  Peters's  0.  fall:- 
landica  is  not  the  0.  falklandica  of  Shaw,  but  that  it  is  the  same  as 
his  Arctoccplialns  (or  Euotaria)  nigrcscens.     The  ArctoccpIiaL^ 
landicus  of  Burmeister  $  he,  as  it  seems  to  me,  erroneously  referred 
to  his  Pliocarctos  Jdookcri,  doubtless  from  Dr.  Burmeister  . 
ferred   Lecomte's   specimen    of  the   "sea    bear"    ahvady    men! 
which  was  really  the    0.  jubafa,  to  the  "  0.  falklandica?      The 
scription  of  the  skin  by  Dr.  Burmeister,  in  Pi         »r  Petera'i  leeond 
essay,§  shows  the  animal  to  have  been  si  fur  I  P.  Ilookcri  being 

a  hair  seal. 

The  young  male  sea  lion  (or  sea  bear,  as  it  was  also  called),  which 

*  Proceedings  London  Zool.  Society,  1SGT,  p.  243. 
,  t  Ann.  and  Mag.  Nat.  Hist.,  4th  Sorios,  Vol.  I  pp.  OO-llO,  February,  ;.. 
\  Ibid.,  3d  Series,  Vol.  XVIII,  p.  09,  February,  1m3o. 
§  Monatsb.  d.  k.  P.  Akad.  d.  Wi&scnsch,  z.  Berlin,  looo,  p.  070. 
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lived  for  a  time  in  ihe  Zoological  Gar. 

Dr.  Sclati  r  oa  0.  Hookerif  lie  --.lyi  ia  identical  with  tlic  Cjubniu, — 

an  opinion  subsequently  shared  by  .  If.f 

A  few  weeks  later  Dr.  Cray  publish  Ota- 

riadce,  entitled  " Observations  on  the  Fu  of*  the  A;, 

and  the  Capo  of  Good  Hope,  with  Description  of  a  new  Species'9;] 
he  having  in   the   mean   time  received  additional   material.     In 
paper  he  remarks  still  further  concerning  the  complicated  synonorny 
of  the  Falkland  Island  fur  seals,  and  respecting  the   habitat  of  the 
specimens  of  Weddell,  described  by  Mr.  R.  Hamilton, §  and  the  dif- 
ferences between  these  species  and  his  A.  cinercus  of  Australia  and 
the  fur  seals  of  the  Cape  of  Good  Hope.     He  also  describes  whal 
*  regards  as  a  new  species,  from  two  skins  from  the  Cape  of  Good  H 
which  species  he  calls  Arctoceplialas  nivosus.     These  skins  differ  from 
those  of  his  A.  Dckdandii,  he  says,  in  being  so  nearly  destitute  of 
under-fur,  except  just  on  the  crown  of  the  head,  that  he  was  convinced 
they  could  not  be  dressed  as  fur  seals.  || 

In  "  The  [Cambridge,  Eng.]  Journal  of  Anatomy  and  Physiology  " 
for  November,  1868,  *TT  Dr.  McBain  describes  an  impel  rail  of  a 

female  Otariajubata  from  the  Chincha  Islands,  which  he  calls  "0.  67- 
loce?"  sucjecsting  for  it,  however,  the  name  0.  Graii,  in  case  it  should 
prove  to  be  new.  In  the  same  number  of  this  journal  Professor 
Turner**  describes,  as  that  of  a  new  species  (Arctoccphalu?  schisthy- 
peroesff),  a  skuU  with  a  peculiar  conformation  of  the  palatine  boi 
from  Desolation  Island,  which  Dr.  Gray  examined  later  and  referred 
to  his  Euotaria  nigrcscens. 

In  the  Monatsbericht  of  the  Berlin  Academy  for  March  of  the  same 

*  Proc  Lond.  Zool.  Soc,  18G6,  p.  SO. 

f  Ibid.,  1SG8,  p.  190,  foot-note,  March,  1SCS. 

J  Ann.  and  Mag.  Nat.  Hist.,  4th  Series,  Vol.  I,  pp.  215-219,  March,  II 

§  Ibid.,  Vol.  II,  p.  81,  PI.  iv.  183S. 

||  In  this  paper  Gray  repeats  a  misstatement  made  by  him  in  his  last  paper  pr 
this,  viz.  that  the  Eumciopias  Stdltri,  a  true  hah  seal,  is  one  of  tho  few  M 
"have  a  close,  soft,  elastic  fur."     Seo  further  remarks  on  this  point  beyond  under  E. 
Swlleri. 

%  Vol.  Ill,  p.  109-112. 

**  Ibid.,  p:  113-117. 

ft  In  the  "Zoological  Record"  forlSGS  Dr.  G  thangea  tU 

McBain's  "0.  Ulloce?"  ho  regards  as  anew  species,  for  which  ho  proposes  tho  n 
of  Arclocephalus  Graii. 
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• 

year  a  lcticr  from  Di:  Burmeistcr  to  Prof( 

concerning  the  cals  of*  the  coast  of  the  La  PI  ita  Stat   .     In  I 

letter  Dr.  Burmeistcr  >nly  two 

these  animals  exist  on  the  east  const  <  .  .1,  one  i 

regards  as  the  Otaria  leonina,  and  the  oil.  Huria  faUdandica  of 

Peters's  first  essay.    Of  the  first  of  these  lie  had  i 

specimens,  which  he  describes  somewhat  in  detail,  and 

cially  upon  the  great  variations  presented  by  different 

sequence  of  differences  in  age,  and  also  upon  the  great  amount  of  purely 

individual  variation  they  present.     He  is  consequently  led  to  belie vo 

that  the  species  described  by  Professor  Peters  in  bis  first  i  0. 

jubata,  0.  Byronia,  0.  leonina,  and  0.  Godcjfroyi,  Com 

3.     These  several  nominal  species  he  regards  as  based  merely  upon 
individual  differences,  and  not  constituting  even  "permanen  i  or 

varieties."  In  the  statement  of  this  opinion  he  was  anticipated 
Gray,  who,  as  previously  stated,  one  month  earlier  referred  not  only 
these,  but  also  tho  0.  Ullocc  of  Peters,  to  the  0.  jubata.  To  I 
Otaria  faVdandica  of  Shaw  Dr.  Burmeistcr  also  refers  tho  0.  yu'r/rc- 
scens  Gray  and  the  0.  Philippii  Peters,  as  it  seems  to  me  with  evident 
propriety.  This  short  article  contains  highly  important  information 
respecting  the  South  American  eared  seals.  X 

In  the  following  month  Captain  C.  C.  Abbott  §  communicated  to  tho 
London  Zoological  Society  some  interesting  notes  on  the  haunts,  hal 
and  external  features  of  Otaria  jubata  and  Arctoccphalus  faHUauUeus, 
Among  other  things,  he  remarks  that,  in  the  hundreds  of  skins  of  tho 
former  (0.  jubata)  he  had  seen,  be  "never  saw  on  any  of  I  iny- 

thing  approaching  fur."     Captain  Abbott's  notes  are  the  mor 
from  the  fact  that  he  lias  deposited  skulls  of  both  these  species  in  the 

*  Monatsb.  d.  k.  P.  A  kail.  Wissenseh.  z  Berlin,  1SCS,  pp.  ISO- 
count  is  substantially  given  in   the  Anal.   Mus.    Duen.  Ayr.  1868,  p.  S> 
Paleont.,  p.  xxxix,  and  Zcitscbv.  ges.  Naturw.,  XXXI,  pp.  3 

t  See  Ann.  and  Mag.  Nat  Hist.,  8d  Si  rii  ft,  V,,:.  XVi:;. 

J  It  is  perhaps  but  proper  to  state  in  this  ooni 
Dr.  Burmeistcr  in  tho  above-mentioned  pa] 
Corricntes,  near  the  southern  ex 

specimens  referred  to  by  Dr.  Maack  in  I.  to  MDer  Zoo! 

1S70),  and  in  Ills  notes  to  the  present  paper. 

§  "  On  the  Seals  of  the  Falkland  Ldands,"  by  Captain  C.  C.  Abbott.     Co: 
with  notes,  by  P.  L.  Sclater,  21  D.,  etc,  Proc.  Loud.  Zoui.  See,  1888,  pp.  .;.-..... 
1S6& 
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Britiah  Museum,  bo  that  it  is  well  to  wh\  h 

marks  ivirr.     In  a  note  to  lhi.H  [>apcr  Dr.  Sclater  o 
with   Dr.  Peters*  in   thinking  it  bo  tain  the  name  JuUtta 

the  Southern  species,  and   to  call  the  Northern  one  ISLcllcri.     J 
Blder  O.  leonina  CuV.  i.o  be  probably  the  snuc  as  O.  juUiOi,  as  apjx 
to  be  admitted  by  Dr.  Peters  in  his  lost  paper." "j"     Dr.  Scluu 
that  he  was  mistaken  in  referring  the  living  specimen  brought  by  .    - 
COmtO   io  the  ().    llookcri,  and  agrees   with    l'oters  }   ami   Gray  in  re- 
garding it  as  0.  julkitiu 

At  the  first  session  of  the  Zoological  Society  of  London,  held  in 
vcmber,  L8G8,  Dr.  Sclatcr  §  announced  that,  a  young  female  boo  lion 
(Otaria  jnbttta})  from  the  Falkland  Islands,  had  been  received  dur 
the  preceding  August  at  the  society's  monngerio.   "This  individual," 
bays,  u  was  the  only  Burvivor  of  eight  examples  of  this  animal  captured 

* 

in  various  >pots  on  the  coosi  of  the  Falkland*  by  Adolpho  Alexnmlro 
Lecomte,  ||    the   Society's   keeper,  who   had   been   seut  oul  by    the 

council  of  the  society  for  the  purpose  -  .  obtaining  living  -  of 

it."    The  different  localities  at  which  M.  Lccomte  met  with  I 
are  mentioned  in  this  communication,  from  which  it  app 
this  animal  and  "the  fur  seal  of  the  Falklands  ( Oiari a  falLlandica)  n 
are  far  less  numerous  than  formerly.     The  latter  species  was  observed 
in  considerable  numbers  at  the  Volunteer  Hocks. 

M.  Lecomte  also  brought  home  a  considerable  number  of  skins  and 
skeletons  of  the  sea  lion,  concerning  which  Dr.  James  Muriel    -~oon 
published  an  exceedingly  interesting  communication.     Lecomte'.- 
tion  consisted  of  parts  of  fifteen  individuals  of  the  Otariajui  I  of 

one  of  the  Arctocephalus  nigrescens  Gray.    The  latter  S] 
was  represented  by  merely  the  "pectoral  extremities'1  of  ....  ndull 
male  ;  the  former  by  the  skull  and  skin  of  an  "adult  mal< 
and  skeletons  —  the  latter  nearly  complete  —  of  i    

*  Monatsb.  Berl.  Ak.  1866,  p.  670. 

t  Ibid.,  p.  670.  t  I^J-.  *W« 

§  Proc.  Load.  Zool.  Soc,  1868,  p.  W7. 

||  Francois  Lecomte,  according  to  Dr.  Marie.    (S<                      to.) 
*I  "Report  on  the  Eared  Seals,  oolleoted  by  the  S 
in  the  Falkland  Islands,"  by  Jamea  Marie,  M.  P..  etc,  Proc  I Z 

1S09,  pp.  100-109,  PI.  vii,  aad  tWO  woodcuts. 

**  This  specimen,  according  to  Dr.   Morie'i  was  but 

than  the  so-called  adult  female,  and  hence  cannot  have  been  adult.    Rtqpeoti&f 
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skin  and   partial  skeleton  of  a  young  male,  skins  of  {..  y  young 

males,*  skins  of  two  young  females,  together  with  a  partial  (skeleton 
of  one  ot*  lliem,  and  live  aged  male  skulls.  The  skins  were  pre- 
served in  salt,  but  the  pelage  of  none  of  them  was  in  perfect  condition. 
The  color  of  these  skins  is  described  in  detail,  and  a  few  measure- 
ments are  given  of  both  the  skins  and  skulls.  The  skulls  are  (!•■ 
only  in  general  terms.  The  skull  of  a  half-grown  male  is  figured, 
is  also  another  skull  of  an  adult  female.  Three  figures  of  the  animal, 
(young  male,  adult  female  and  young),  showing  its  peculiar  attitudes, 
also  accompany  the  report.  "While  the  paper  conveys  highly  important 
information  in  respect  to  these  specimens,  it  is  to  be  hoped  that  a  far 
more  detailed  account  of  them  will  yet  be  given.  Dr.  Murie's  paper 
also  embraces  valuable  observations  concerning  the  habits  of  these 
species,  derived  from  M.  Lecomte,  who  resided  several  montlis  on  the 
islands  anion":  them. 

Dr.  Murio  remarks  that  he  cannot  agree  with  Dr.  Gray,  u  that  Dr. 
Peters's  figured  skull  of  Otaria  PhiUppii  is  most  nearly  allied  to  0. 
Stcllcri  from  California,  inasmuch,"  he  continues,  "as  I  consider  it  noth- 
ing less  than  0.  Iloolccri"  ;  both  of  these  gentlemen  evidently  overlooked 
the  fact  that  Dr.  Peters  states  expressly  that  the  0.  Pliilippii  has  a 
thick  under-far  ("die  dichte  Uulerwolle  ist  rostroth  "),  whereas  both 
the  0.  Stelleri  and  the  0.  Hookeri  are  true  hair  seals.  On  the  other 
hand,  Dr.  Murio  says  he  unhesitatingly  supports  Dr.. Gray  in  his  criti- 
cism of  Dr.  Peters  as  regards  the  species  of  sea  lions  termed  respec- 
tively 0.  Bijronia^  0.  leonina,  0.  Godcffroyi,  and  0.  Ullocc,  as,"  he 
adds,  "  I  am  perfectly  convinced  they  are  but  differently  aged  specimens 
of  Forster's  jubata."  Dr.  Murie  further  observes,  and  it  seems  to  me 
justly,  that  the  Arctoccphalus  nivosus  Gray  is  M  only  a  variety,  seasonal, 
sexual,  or  of  a  different  age"  of  a  previously  known  species. 

In  October,  18G9,  Dr.  Gray  published  some  "Additional  Notes  on 
Sea  Bears  (Olariada)" f  based  mainly  on  an  examination  of  three 
skulls  from  Desolation  Island,  and  one  from  the  Cape  of  Good  Hope, 
which  had  recently  been  sent  him  by  Professor  Turner  of  Edinburgh, 

comparative  size  of  tho  soxos,  boo  Captain  C.  C.  Abbott'  Proa  /".■!.  Soo.,  ; 

p.  100)  and  Dr.  Maaok'a  rotnarka  boyond.  Also  Bunnoiittor'fl  in  tho  Moiuitsb.  Akad.  z. 
Berlin,  lsos,  p.  181;  and  D'Orbigny's  in  his  Voyage  dam  I'Amdriquo  Moridion.dc, 
Tome  II,  p.  140,  ISoi). 

*  About  throo  mouths  old,  according  to  Sclater  (Troc.  Zodl.  Soc,  lSoS,  p.  j2$). 

t  Ann.  and  Mag.  Nat.  Hist.,  4th  Scries,  Vol.  IV,  pp.  2G-i-270. 
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The  skull  from  the  I  Hope  is  the  one  on  which  Prof* 

Turner*  had  founded  his  jthedus  schisUiyperoes.     This  skull  I    , 

Gray  is  induced  to  believe  is  that  of  a  half-grown  Arctocephalm  h 

lamlH,  presenting  an  individual  abnormality  in  the  form  of  the  palatine 
bones.  The  three  skulls  from  Desolation  Island  he  refers  to  his  Euotaria 
nigrescent.  In  his  remarks  respecting  them  he  speaks  of  certain  ditfer- 
enees  he  had  observed  in  the  relative  position  of  the  hinder  grinders  in 
the  Desolation  Island  skulls,  and  also  in  the  form  of  the  posterior  nares. 
In  this  connection  he  aLo  compares  Euotaria  nigrescent  with  Arcto- 
cephalus  Delalandiiy  and  says  that  the  last  upper  molar  teeth  being 
"  placed  in  front  of  the  hinder  edge  of  the  front  part  of  the  zygomatic 
arch"  in  the  former  is,  so  far  as  the  skull  is  concerned  (on  which  his 
distinction  of  his  groups  is  mainly  based),  all  that  distinguishes  them. 
This  difference,  he  says,  is  slight  in  the  adult,  but  more  marked  in  the 
young ;  but  "  even  then,"  he  adds,  u  the  difference  is  more  imaginary  tJian 
real."  We  should  hardly  expect,  after  this  admission,  and  his  apparently 
appreciative  remarks  in  the  same  paper  on  the  notable  differences  ho 
had  observed  in  skulls  he  regards  as  specifically  identical,  that  in  his 
subjoined  new  synopsis  of  the  "tribes  and  genera"  of  the  Otariadi?  he 
should  place,  as  he  has  done,  these  two  species  in  different  genera ! 
He  remarks  that  he  does  not  now  regard  the  "form  of  the  hinder 
opening  of  the  nostrils,  and  the  form  of  its  front  edge,"  as  constituting 
"  a  good  character."  The  position  of  the  grinders,  he  regards  as  afford- 
ing reliable  specific  characters  during  j-outh,  but  that  in  maturity  their 
form  is  so  much  altered  by  age,  "  and  their  position  in  different  spe- 
cies so  similar,  that  the  distinction  of  the  species  becomes  more  d 
cult."  lie  finally  briefly  recapitulates  the  principal  distinctive  family 
characters  of  the  Olariadce,  and  concludes  the  paper  with  a  synopsis 
of  its  "genera  and  tribes."  lie  having  previously  established  as 
many  genera  as  there  are  commonly  recognized  species,!  no  new  genera 
could  well  be  added.  It  is,  nevertheless,  a  radically  new  classifi  ation, 
and  one  as  arbitrary  a  could  well  be  devised.  The  family  is  G 
divided  into  two  primary  groups,  termed  "sections."  The  first  section 
embraces  a  single  "tribe,"  called  Otariina, containing  the  single  species 
Otaria  jubata  of  the  east  and  west  coast  of  Southern  South  America. 

*  Sco  antea,  p.  12. 

t  See  his  papers  on  the  Eared  Seals  ia  the  Ann.  and  Mag.  Xat  Hist,  for  1SGG  and 
1868. 
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Tho  other  section  i .  divided  into  l'*>iu-  u  trihc8,M  which  nro  named 
lively,  (I)    Cullor/u/riuUy  (2)    Arcluccjthalina,  {'■'>)   Zuhphina%  and  (1) 
Kumctoviinu.     The  i<i*.^i  eiuhrneoa  iho  niuglo  ^ciiiid    Cuilor/iinus ; 
second,  PhocaTctoS)  Arcloccphwiisy  JUuolurmtvn\(\  Cypsouhocti  ;  the  third, 
Zulophus  and  Neophoca  ;  the  fourth,  Mumctopias  and  Arclopftoca,  —  ten 
genera  in   all.     The  short  generic  diagnoses  given  are  drawn  aim 
entirely  from  two  exceedingly  variable  features  of  the  skull, namely,  Iho 
form  ami  relative  length  of  the  palatal  bonoi  and  the  form  and  , 
of  the  teeth.   The  geographical  distribution  of  the  sup]  .  ..   ulso 

indicated,  in  which  the  habitat  of  Zalophus  is  given  as  "  South  America," 
whereas  it  was  founded  solely  on  the  Olaria  Gillespii  Me  Bain  of  the 
North  Paciiic.  Three  alleged  species  are  mentioned  whose  skulls,  he 
says,  are  not  known.  These  are,  (1)  Arctocephcdusfalldandicu.s,  habitat, 
"  New  Georgia";  (2)  A.  nivosus,  habitat,  "  Cape  of  Good  Hope";  (3) 
UA,  Forsteri  Fischer"  habitat,  "  New  Zealand."  The  character  of  the 
latter  I  cannot  satisfactorily  determine.  I  have  never  seen  an  "  Arcto- 
cephalus  Forsteri "Fischer"  elsewhere  mentioned;  the  O'firia  Fisclteri 
Lesson  and  the  Phoca  Forsteri  Fischer*  have  usually  been  referred  to 
the  A.  fulldandicus.  Gray's  A.  Forsteri  seems  to  be  based,  judging 
from  his  references,  exclusively  on  the  "sea  bear"  of  Dr.  J.  11.  Fors- 
ter,t  whose  habitat  was  the  C;»pe  of  Good  Hope,  as  Gray  in  another 
place  specially  states.  But  this  species  Gray  in  this  paper  regards 
as  the  same  as  the  Phoca  aaturctica  ThunbergJ  and  Fischer,  §  which, 
he  says,  is  the  same  as  what  he  had  called  Arctocephalus  jDelalandii, 
the  name  of  which  species  he  now  consequently  changes  to  A.  antarc 
ticus.  Although  Forster  regarded  the  New  Zealand  fur  seal  as  the 
same  as  the  ono  he  saw  at  the  Cape  of  Good  Hope,  Gray's  A. 
Forsteri  seems  to  refer,  from  the  habitat  given,  only  to  the  New 
Zealand  animal.  I  can  see  no  evidence,  however,  of  the  New  Zealand 
fur  seal  being  specifically  different  from  the  fur  seal  of  South  Australia 
(A.  ciucrcus  auct.). 

In  this  paper  tho  dental  formula  of  tho  eared  seals  is,  for  the  first 
time  correctly  given  by  the  author.  || 

*  Synop.  Mam.,  p.  232. 

t  Cook's  Voyages,  Vol.  I,  p.  17-1;  Vol.  II,  p.  528, 
J  Mem.  do  l'Acad.  do  St  Petersbourg,  3d  Series,  Tome  III,  p.  322, 1811. 
§  Synop.  Mam.,  p.  :M2. 

||  For  moro  than  fifteen  years,  through   some   strange   Inadvertence,  tho  dontal 
formula  of  tho  molars  of  tho  eared  seals  was  given  in  Dr.  Gray's  papers  as  '•  i  —    ." 
VOL.  II.  2 
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In  "  Der  Zoologische  Garten  "  for  January,  1870,+  Dr.  G.  A.  ICaack 
describes  his  excursion  to  the  Cabo  Corrientes  on  the  southern 
of  Buenos  Ay  res  (lat.  38°  S.)  for  ihe  purpose  of  obtaining  pjw 
of  Uio  cared  seals,  and  liia  difficulties  in  capturing  them.  He  slates 
that  ho  met  with  hoih  species  {Atctocephaliu  fulklundiciu  and  Oluria 
jubata  0.  Iconina  Muack)  I  here,  of  both  of  which  lie  sccureil  exam- 
ples. As  these  specimens  had  been  previously  described  by  |)i%  I]  ir- 
mcistcr  (I.  c),  Dr.  Maack'a  observatious  are  mainly  concerning  the 
habits  of  the  animals  and  the  character  of  the  locality.  A  figure  of 
the  0.  jubata  is  also  given,  but  through  some  mistake  of  the  artist  the 
limbs  are  improperly  represented.  The  remarkable  form  of  the  nose, 
Dr.  Maack  informs  me,  correctly  represents  the  specimen  from  which 
the  figure  was  made.  It  differs  greatly,  however,  in  this  respect  from 
any  other  eared  seal  that  has  been  figured  or  described,  and  may  repre- 
sent but  an  individual  or  abnormal  variation.  / 

In  Mr.  W.  II.  Dall's  important  work  on  Alaska  t  niay  be  found 
valuable  notes  on  the  fur  and  other  eared  seals  of  the  North  Pacific, 
with  a  figure  of  the  CaJlorhimis  vrsinus  drawn  from  nature  by  Mr.  Dall. 

In  addition  to  the  above-mentioned  scientific  papers,  other  interest- 
ing articles  of  a  popular  character  have  recently  appeared,  hut  some  of 
the  statements  given  in  them  are  evidently  not  wholly  reliable.; 

In  addition  to  the  preceding  summary  of  the  more  important  of  the 
recent  contributions  to  our  knowledge  of  the  eared  seals,  the  reader  is 

This  mistake  occurs  in  three  consecutive  synopses  of  the  group  (Cat.  of  Seals  in  Brit 
Mus.,  1850;  Cat.  Seals  and  Whales  in  Brit.  Mas.,  lfcCG;  Ann.  and,  Mag.  Nat  Hist.,  8d 
Series,  XVIII,  18GG,  — in  the  last  caso  corrected,  however,  in  the  general  list  of  errata 
appended  to  tho  volume),  and  twice  in  each  synopsis  (in  the  diagnosis  of  this  group, 
called  hy  him  Arcloceplialinck,  and  in  that  of  the  genus  Arclocephdus).  The  CO 
formula  of  the  molars  is,  of  OOUT80,  ■£  ZI  £  for  a  part  of  tho  spoci<  ~  ;  for 

the  others.  In  the  diagnosis  of  Arctocephalu*  given  in  the  "Catalogue  of  Seals  and 
Whales"  (p.  47),  the  molars  are  Btated  to  be  «  ;■  —  |  "  ;  the  molars  of  Unjust,  third, 
and  seventh  species  described  under  this  genua  arc  really,  however,  jy  —  •],  and  in  tho 
others  A  —  « 

+  Vol.  XI,"  pp.  1-8. 

t  Alaska  and  its  Resources,  Boston,  June,  1S70. 

J   One  of  the  more  important  ones  relative  to  tho  North  Pacific  species  i;  a  recent 
article  in  the  "Old  and  New"  Magazine  (VoL  1,  pp.  487-493,  April,  1870),  by  Mr. 
0.  Howes,  Jr.     In  Hutchin's  "Scenes  of  Wonder  and  Curiosity  in  California*1 
1S7,  figs.  1  and  2)  are  also  a  few  interesting  notes  on  the  sea  lions 
Islands.     They  contain,  however,  exaggerated  statements,  especially  iu  respec:  to  their 
size. 
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referred  to  three  recent  systematic  synopses  of  the  family  for 

n  of  the  later  opinions  relative  to  the  genera  and  higher  gr 
the  three  eminent  zoologists  who,  within  the  last  four  years,  have  pub- 
lished special  classifications  of  these  animals,  as  do  tabulated  summary 
will  properly  represent  them.  These  are  Dc.  Gill's  *  Prodrome," 1 
Professor  Peters's  revision  f  of  the  genera  and  species,  published  in 
lbCG,  and  Dr.  Gray's  synopsis  {  of  the  "  tribes  and  genera,"  published 
m  1869. 

2.    On  the  Affinities,  Distinctive    Characters,   and   Synonymy   of  the 
Family  Otariad.-e,  with  Remarks  on  Sexual,  Aye,  and  Individual 
Variation,  and  a  Conspectus  of  the  Genera  and  Species,  etc. 


Family  OTAKIAD-E  Brookes. 

I 

Phocacca  auriculata  PERON,  Voy.  Ton-,  austr.,  II,  37,  181G. 

Otariadoi  Brookes,  Cat.  Anat.  and  Zoul.  !Mus.,  3G,  182S. 

"  Otaridcs  Gervais.  Hist.  Nat.  des  Mammiferes.  II,  3Qo.'' 

Otariidce  Gill,  Proc.  Essex  Institute,  V,  7,  1S66. 

Otariadat  Guay,  Ann.  and  Mag.  Nat  Hist.,  3d  Ser.,  XVIII,  223,  18G6. 

Otariina  Gray,  Ann.  of  Phil.,  1S25. 

Ai'ctoccphatina  GRAY,  Charlcsworth's  Mag.  Nat  Hist.,  I,  583,  1837. 

"  TURNER,  Proc.  Lond.  Zoul.   Soc,   18-13,   88;    Ann.   and 

Mag.  Nat  Hist.,  1st  Ser.,  Ill,  422,  1848. 
Olaria  Perox,  Voy.  Terr,  austr.,  II,  37,  1816. 

"    Peters,  Monatsb.  Akad.  Berlin,  1866,  261,  665. 

Distinctive  Characters.  —  Body  less  attenuated  than  in  the  majority  of 
the  Phocidai ;  more  attenuated  than  in  the  Rosmaridce.     Fore  limbs  fin- 
like, situated  very  far  back.     Hind  limbs  comparatively  free  ;    hind 
directed  forward  when  the  animal  is  at  rest,  and  serviceable  for  ter 
trial  locomotion.     The  digits  terminate  in  long  cartilaginous  flaps,  con- 
nected at  the  base  by  membranes.      Bones  of  the  upper  and  fore-arm 
and  corresponding   bones  of  the   leg  very  .short,  exceedingly  Btout 
heavy.     The  digits  of  the  hand  successively  decrease  in  length  from  the 
first;  without  nails,  or  with  extremely  rudimentary  ones,  situ.- 
distance  from  the  edse  of  the  hand.     Outer  -  of  the. hind  limbs 

longer  than  the  middle  ones';  the  latter  sub-equal,  ami  provided  with  well- 
developed  nails;  the  outer  digits  without  nails  or  with  very  rudimentary 
ones,  and  much  shorter  and  thicker  than  the  inner  digits.     Pubic  bones 

*  Proc.  Essex  Institute,  Vol.  V,  pp.  7,  10,  11. 

t  Monatsb.  d.  k.  P.  Akad.  z.  Berlin,  1866,  p.  070. 

I  Ana.  and  Mag.  Nat.  Hist.,  4th  Series,  Vol.  IV,  p.  263. 
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not  anchyloscd,  and  in  the  female  considerably  separated.  Acctabula 
ipositu  ili>'  |»<»  terior  « •  1  n I  of  the  second  sacral  vertebra.  (Cars  provided 
with  a  sub-eyliiuli'ical  external  conelt  The  skull  1ms  a  weIl-develoj>e<l 
orbital  process  and  an  alisphenotd  canal;  the  mastoid  procc  -  is  Bti 
and  salient,  distinct  from  the  auditory  bulla,  which  is  much  smaller  than 
in  the  Phocidw.     Molars  cither  or  |  — f>  canines,  J  -;.  |  ;  ind 

\—\\  whole  number  of  teeth,  %Z2\=s\\=*Mt  «f  ^—Kl—'il  —  M' 
Testes  scrotal,  situated  as  in  the  Suida* 

Rank  and  Affinities.  —  The  seals  were  all  referred  by  the  earlier 
writers  to  the  Linnroan  genus  Phoca.  Button  was  the  first  naturalist 
who  recognized  the  division  of  the  seals  made  by  seamen  into  eared 
seals  and  earless  seals,  accordingly  as  they  possessed  or  were  devoid  of 
external  ears.  Later  Pdron,*  in  1  SI G,  regarded  these  two  groups  as 
genera,  and  gave  to  the  eared  seals  the  name  of  Olart'a,  leaving  the 
earless  seals  in  Phoca,  Finally  these  two  groups  were  regarded  by 
Brookcs,f  in  1828,  as  constituting  two  families,  the  'walrus,  in  his 
system,  forming  a  third. 

These  groups  have  been  generally  recognized  as  natural,  but  their 
rank  has  been  variously  estimated  by  different  authors.  Turner  J 
regarded  the  eared  seals,  the  earless  seals,  and  the  walrus  as  to- 
gether constituting  a  single  family,  which  he  divided  into  three  sub- 
families, —  Arctocephalina,  embracing  Otaria  and  Arctoccphahu  ; 
Trichccina,  embracing  only  the  walrus;  and  Phocina,  embracing  all 
the  earless  seals.  He  observes,  however,  in  referring  to  the  classifica- 
tion of  the  Pinnipedia  made  by  Gray  in  1837, §  that  if  the  sub-families 
of  the  Phocina,  proposed  by  that  author,  be  entitled  to  that  rank, 
"  the  walrus  and  the  Arctoccphalino  group,  which  differ  so  decidedly 
from  the  other  seals,  would  almost  seem  entitled  to  the  rank  of  famili 

All  writers,  except  Brookes  and  Gcrvais,  previous  to  1866,  seem  to 
have  regarded  these  three  groups  as  constituting  a  single  family.  Gill, 
however,  in  his  Prodrome,  J|  considered  thcm'as  distinct  families,  which 
view  has  since  been  adopted  by  Gray.*H 

•  Voy.  Terr,  aust.,  Vol.  II,  p.  87,  1816 

|  Cat,  of  his  Anatom.  and  Zool.  Mas.,  p.  3G,  1828. 

|  Proc  London  Zool.  Soc,  p.  SS,  1818. 

§  Charlesworfh'8  Mag.  Nat  Hist,  Vol.  I,  p.  6 

H  "  Prodrome  of  a  Monograph  of  the  Pinnipedos,"  Proc.  Essex  Institute,  Vol.  V, 
p.  7,  July,  1SG6. 
1  Ann.  and  Mag.  Xat.  Hist.,  3d  Sor.,  Vol.  XVIII,  p.  229,  1866. 


MUSEUM    OF   COMPARATIVE    i  r{.  21 

Believing  that  they  have  a  higher  than  a  sub-family  value,  I  adopt 
for  the  present  the  classification  elaborated  by  Dr.  Gill  in  hi.->  P  - 
drome,  which  is  it  seems  to  me,  the  most  natural  arrangement  of  the 
Pinnincdes  that  has  been  proposed.      Gill's  ai  ..out  places  the 

Otariadcc  between  the  Phocidce  and  the  Rosmaridm,  Xo  serial  ar- 
rangement of  these  groups  can,  I  think,  fully  express  their  relative 
rank  and  mutual  affinities.     The    Otariadcc  are  evidently  the  high 

igh  the;  rmedititu  in  botwocn  the  oorlcii 

seals  and  the  walruses.  Their  affinities,  as  they  appear  to  me,  may 
be  indicated  as  follows  :  — 

Otabiadjb. 

EOSMARID^E. 

PnOCIDiE. 

While  the  Rosmaridce  are  lower  than  the  Otariadcc,  and  the  Phocidce 
are  still  lower  than  the  Rosmaridce,  the  latter  evidently  do  not  con- 
nect the  other  two  groups.  . 

The  evidence  of  the  superiority  of  the  Otariadcc  oVer  the  Phocidce 
consists  mainly  in  that  modification  of  their  general  structure,  and  es- 
pecially of  the  pelvis  and  posterior  extremities,  by  means  of  which  they 
have  freer  use  of  their  limbs,  and  are  able  to  move  on  land  with 
considerable  rapidity ;  the  Phocidce,  on  the  other  hand,  move  with 
great  difficulty  when  out  of  the  water.  But  the  higher  rank  of  the 
former  is  also  indicated  by  their  semi-terrestrial  habits,  the  scrotal  po- 
sition of  the  testes,  and  in  the  nearer  approach  in  general  features 
to  the  terrestrial  Carnivores,  especially  in  the  more  posterior  position 
of  the  acctabula.  Most  of  these  modifications  are,  however,  nearly 
equally  shared  by  the  Rosmaridce,  indicating  likewise  that  their  true 
station  is  above  that  of  the  majority  of  the  Phocidce. 

Primary  Subdivisions.  -**-The  members  of  the  Otariadcc  form  amo 
themselves  a  closely  connected   group,  as   well  as  a  well-denned  oi    , 
But  in  general  form,  in  size,  in  color  (ind  in  the  ch  r  of  the  pelage, 

two    tolerably  distinct  divisions  of  the  Otariadcc    may  be  rec<  \ 
which  in  a  general  way  correspond   with  the  1  sea  lions 

of  seamen,  and  the  fur  seals  and  hair  seals  of  commerce.  F.  Cu- 
vierf  was  the  first  Naturalist  who  recognized  these  divisions,  he  regard- 

*  Tho  term  sea  bear,  however,  has  boon  sometimes  applied  indiscriminately  to 
fur  and  hair  seals,  and  even  to  the  same  animal  by  the  Mi  .  as  in  tho  case  of 

the  first  living  specimen  of  Otariajubala,  exhibited  in  England. 

t  Mom.  du  Mus.,  Tome  XI,  p.  2%  et  seq.,  1S24. 
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ing  thorn  as  constituting  two  genera.  To  the  first  of  these  genera,  em- 
bracing the  Bea  bears,  founded  in  fact  on  one  of  the  Southern  sea  lx 
(?  Arctocephalus  Delalandi  Gray),  lie  gave  the  name  of  Arctocephahu, 
and  to  the  other,  founded  on  the  Southern  sea  lion  (Otaria  jvbata 
Blainville),  that  of  Platyrhynchus,  These  names  indicate  to  some  - 
tent  the  differences  seen  in  the  general  form  of  the  Lead,  in  the 
two  groups.  In  the  first,  or  sea  bears,  the  muzzle  is  narrow  and 
pointed  ;  in  the  other  it  is  broad,  and  the  aspect  is  more  leonine.  1 
name  Platyrhynchus^  however,  is  antedated  by  that  of  Otaria  of  Peron. 
Besides  these  differences  in  the  shape  of  the  head,  the  form  of  the 
body  in  the  Arctocephaline  species  is  more  slender  than  in  those  of  the 
other  group.  The  hind  feet,  especially,  are  longer  and  slenderer, 
with  relatively  longer  swimming-flaps  at  the  end  of  the  toes,  j  Their 
size  is  smaller,  and  they  diner  in  general  color.  The  Arctocephaline 
species  are  also  all  provided  with  a  dense,  soft,  thick  ui/der-fur.  while 
the  others  are  either  entirely  without  under-fur,  or  possess  it  in  too 
small  a  quantity  to  render  the  skins  of  any  commercial  value  as  furs.* 

J 

These  two  groups  are  as  well  defined  as  the  several  sub-families  of  the 
Phocidce,  and  are  co-ordinate  with  them.  If  the  Otariadca'  constitute  a 
group  entitled  to  family  rank,  —  and  the  so-called  sub-families  of  the 
Phocidce  have  truly  a  sub-family  value,  —  the  Olctrictdce  must  be  con- 
sidered as  divisible  into  two  sub-family  groups,  of  which  the  hair  seals 
constitute  one  and  the  fur  seals  the  other. 

In  respect  to  what  names  should  be  used  for  their  designation,  none 
seem  in  themselves  more  appropriate  than  those  derived  from  the 
names  of  the  leading  genera  of  these  groups,  Otariince  for  the  hair 
seals ,and  Arctoccplicdlnce  for  the  fur  seals.  These  names,  however, 
in  a  slightly  altered  form  (Otariina  and  ArctocephuUna),  have  1  < 
used  on  different  occasions   in   widely  different  ally  by 

Gray;  the  first  for  the  whole  group  of  eared  Reals,  and  afterwards  the 
other  in  precisely  the  same  sense.     Later,  botli  were  again  used  Bimul- 

*  I  nm  aware  of  tho  alleged  exceptions  in  the  Otarys  nf  Australia  :  the 
lobatus  Peters,  n  true  hair  seal,  having,  it  is  said,  considerable  undor-fnr  when  young. 

This  is  probably  tho  case,  to  a  greater  oi  less  extent,  with  the  y<m:  '..air 

seals  prior  to  the  first  moult.     1  leol  sure,  however, "that  it  is  quite  different  in  char- 
acter from  the  soft,  long,  dense  fur  of  the  true  far  seals.     It  n. 
genus  Zatopkus  is  in  other  respects,  as  in  sizo  and  tho  general  shape  of  the   I 
somewhat  intermediate  between  tho  fur  and  hair  seals,  though  its  ... 
edly  with  tho  latter. 
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tancously,  as  the  names  of  different  sub-divisions  of  the  group,  bat  Are* 
toccphalina  still  embraced  both  hair  and  fur  seals.      I  till,  (he 

ne  autho  •  Otariina^  so  that  It  embraced  but . 

while  the  other,  also  greatly  restricted  in  it-  sco]  till  both 

hair  and  fur  seals.     In  view  of  this  confusion,  the  name Trichophocina* 
is  proposed  for  the   hair  seals,  and   Oulophot  fur  seals,  in 

allusion  to  the  different  character  of  the  pelage  in  the  two  groups. 
Hitherto,  owing  to  the  fact  that  our  best  classifications  of  them  have 
■a  based  mainly  on  the  number  and  position  of  the  molar  teeth,  the 
hair  and  fur  seals  have  been  associated  pell-mell  and  in  almost  every 
possible  mode  of  combination.  '  Formerly  ArctocepJtalus  was  a  hetero- 
geneous association  of  members  of  two  widely  different  natural  groups. 
Al; hough  of  late  the  hair  and  fur  seals  have  been  usually  placed  in 
different  genera,  the  genera  of  the  one  set  have  variously  alternated 
in  the  systems  of  different  authors,  and  in  the  different  systems  of  the 
same  author,  with  those  of  the  other  set. 

':  ' 

Comparison  of  the  Skeleton  of  the  Otariad.e  with  those 
of  the  Principal  Types  of  the  Piiocid.e. 

The  chief  osteological  differences  which  serve  to '  distinguish  the 
eared  seals  from  the  other  types  of  the  Pinnipedes,  as  the  common 
Phoca,  I  Cystophora,  Monachus,  Macrorhinus,  and  Rosmarus,  §  may  be 
indicated  as  follows  :  — 

Comparison  of  the  Otariad^e  (Eumetopias)  with  Rosuarus. — 
The  eared  seals  (of  which  Eumetopias  is  here  taken  as  the  type)  dhTer 

*  0pi£  =  hair,  and  ^xv  =  Phoca. 

f  0OA0?  =  soft,  4>u\r)  =  Phoca. 

t  The  materials  mainly  used  in  the  following  comparisons  consist  as  follows:  (1.)  Of 
the  cared  seals,  two  complete  ligamentary  adult  ma  MMtcpuu 

and  two  adult  male  and  two  adult  female  com;.  tons  of  QiUorkmut 

urslnus.     (2.)  Of  the  earless  seals,  a  complete  adult  male  ligamentary 
vttulina,  and  other  partial  skeletons  of  the  same  species; 

skeletons  of  Cystophora  crutata,  and  two  nearly  e  disarticulated  male  skeletc 

of  Macrorhlnus  clephantinus,  besides   partial  skeletons  of  other  species.     (3.)  Of  the 
walrus,  two  complete  ligamentary  skeletons.    Cuv  ,>>  of  the  skeleton  of 

"Phoquo  a-  ventre  blano  "  (Monnchua  atoiventer).  Pander  and  D'A 
Otaria  jubata,  and  Schelgel's  of  that  of  Zdophus  Giltowii,  have  also  been  examined. 

§  Trichcchus,  as  has  been  pointed  out  by  Peters  and  Gill,  was  ori 
Linnd  (Syst.  Nat.,  10th  Ed.,  1768,  I,  34)  solely  on  the  Manati  (  T.  Manalus),  and  n 
honco  bo  retained  for  that  animal 
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from  jRosmarus  in  the  form  of  the  skull,  in  the  relative  length  of  tho 

cervical  vertebras,  in  the  form  of  tho  scapulas,  and  in  general 

tions.     In  respect  to  the  limbs,  the  principal  difference  consists  in  the 

relatively  greater  shortness  of  it  in  the  walrus  as  compared  with 

the  other  extremital  segments  (the  femur  and  tibia  posteriorly  and  tho 

humerus  and  radius  anteriorly),  and  the  great  divergence  of  the  digits 
of  the  hind  feet. 

A  skeleton  of  an  aged  male  Alaska  walrus  I  find  varies  in  length  but 
a  few  centimetres  from  that  of  an  aged  male  of  E.  Sldleri.  The  dorsal 
and  lumbar  vertebras  have  the  same  length  in  both,  but  the  cervical 
vertebras  in  the  walrus  arc  considerably  shorter,  and  the  caudal  so..  - 
what  longer,  than  they  are  in  the  other.  A  vast  difference,  however, 
is  seen  in  the  generarform,  the  E.  Stdlcri  being  blender  and  the  walrus 
exceedingly  robust,  the  bulk  of  the  body  in  the  latter  being  ne 
twice  that  of  the  former.  This  gives  a  greater  length  to  the  ribs  of  the 
walrus,  and  much  larger  centrums  to  its  vertebrae;  but  the  develop- 
ment of  most  of  the  vertebral  apophyses  is  nearly  the  same  in  both. 
The  great  thickness  of  the  body  also  serves  to  increase  the  dispropor- 
tionate shortness  of  the  neck,  as  well  as  to  increase  the  relative  size  of 
the  pelvis  and  the  divergence  of  the  ilia.  The  limbs  also  are' hence 
necessarily  longer  in  proportion  to  the  length  of  the  body.  The  feet, 
however,  are  proportionally  less  developed  than  in  the  eared  seals,  and 
the  whole  form  of  the  body  indicates  an  animal  of  slow  movements, 
especially  in  the  water,  and  of  rather  sluggish  habits. 

The   scapula  in   the   walrus  is   long  and  narrow,  with   its  greatest 
breadth  near  the  middle,  and  its  spine  or  crest  situated  but  little  be., 
the  median  line.     In  Eametopias  the  scapula  is  short  and  broad,  v. 
its  greatest  breadth  at  the  upper  border,  and  its  spine  quite  near  the 
posterior  edge.     These  considerable  differences  seem  to  result  ne 
sarily  from  the  correlation  of  the  form  of  the  scapula  with  the  great 
depth  of  the  body. 

The   great   differences  which  obtain   in   the    skulls  of  the- 
through  the  enormous  development  of  the  canines  in  the  wall  too 

well  known  to  require  a  detailed  description.  In  the  latter  the  .-".v>;ll  is 
exceedingly  massive  throughout,  but  is  especially  developed  anteriorly, 
to  afford  support  to  the  immense  tusks,  while  in  Eametopias  it  has  the 
normal  carni1"  Te  form. 

The  bones  of  the  walrus,  it  may  be  added,  are  lighter  and  softer  than 
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those  of  the  cared  seals,  bul  they  -  than  those  of 

the  earless  seals,  especially  Afacrorhlnut^  in  which  they  ai 

than  in  some  of  the  cetaceans.     All  the  sternal  segments  in  the  wralnui 

arc  much   less  ossified  than  in   the    Olariadcc  ;  in  the  former  the  first 

and  ninth  are  almost  wholly  cartilaginous,  leaving  but  eight  ossified.    In 

Eumctopias  all  arc  ossified,  the  first  being  also  developed  anteriorly 

into  a  long  bony  point,  and  the  ninth  similarly  developed  posteriorly.4 

Hence  the  Otariudcc  differ  from  the  walrus  type  not  only  in  many  de- 
tails of  structure,  but  radically  in  the  general  form  and  proportions  of 
the  whole  skeleton. 

Comparison  with  the  Piioca  vitulixa.  —  The  cared  seals  differ 
vastly  from  the  earless  seals,  as  represented  by  Phoca  vituliua,  in  almost 
every  feature.  In  addition  to  the  well-marked  differences  of  form  ex- 
isting between  nearly  all  the  principal  bones,  there  are  remarkable 
regional  variations  which  indicate  a  wide  difference  in  the  zoological 
rank  of  the  two  types.  In  the  cared  seals  the  length/of  the  Cervical 
and  thoracic  regions  of  the  body,  as  compared  with  its  whole  length,  is 
much  greater  than  in  Phoca,  but  in  respect  to  the  lumbar  and  pelvic 
regions  the  reverse  of  this  obtains,  these  regions  being  most  developed 
in  the  PhociJccf  In  the  eared  seals  ( Eumctopias  and  Call<irhinus,  which 
represent  the  two  leading  types  of  the  eared  seals)  the  ratio  of  the  length 
of  the  cervical  vertebrae  to  the  whole  length  of  the  spinal  column  is  as  10 
to  100  ;  in  Phoca  vituliua  as  18  to  100.  In  the  former,  the  ratio  of  the 
length  of  the  dorsal  vertebrae  to  the  whole  length  of  the  spinal  column 
is  as  4-1  to  100;  in  Phoca  vituliua  as  37  to  100.    That  of  the  lumbar  to 


*  Sec  the  detailed  measurements  of  the  skeletons  of  E,  SlJhrinnd  Cillorhinus  ursinui 
given  beyond. 

f  Tho  following  table  gives  the  dimensions  (in  mm.)  and  the  proportions  of  tho  dil 
cnt  regions  in  E.  SttlUri,  C.  ursinut,  P.  viudina,  and  the  Alaska  walrus. 


E.  ■- 

C.  lir- 

Ph.  vitu- 

ri- 

leri. $ 

sinus.  $ 

liua.  S 

ms .  o 

Length  of  the  cervical  vertebra)      .... 

4<*0 

!    - 

"      dorsal         "         .... 

"        "      lumbar       "            .... 

870 

270 

"         "      caudal         "         .... 

S10 

"         "      spinal  column            .... 

- 

"      sternum                .... 

840 

Ratio  of  length  of  cervical  vert,  to  spinal  column, 

15-1 

14-100 

II            ..             II      dors;ll           II             M                      «• 

100 

MOO 

"       "        ««    lumbar     "        "             " 

1W 

15.M 

17-100 

. 

»«       ««        "    caudal      "        "             " 

LOO 

•_  -:    i 

it        a          u    steruum               "                u 
\ 

81-100 

86-100 

20.7-100 

8444QQ 

20 
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Rosniarus. 

Eumttojiius. 

Callor/ii.ius 

Hm, 

Lcrtgth 

Itiv.Uth      .... 
lvutio  of  breadth  to  length    . 

420 

2H0 

G-10 

406 
11-10 

215 

13-10 

2-10 

G.G-IO 

I 


tlio  whole  length  is  in  the  for..  15  to  100;  in  P,         ina  in  17 

100.     The  same  proportion  in  -  the  caudal  vertebras  is  in  I 

former  as  20  to  100 ;  in  the  latter  .       relative  lemj    i 

of  the  sternum  to  the  spinal  column  is  as  35  to  100  in  the  eare 
and  as  28  to  100  in  PJioca  vitulina,  indicating  in  the  latter  the  relative 
shortness  of  the  thorax  as  compared  with  the  whole  length  of  the  animal, 
and  hence  its  eminently  cetacean  form. 

In  regard  to  the  skull,  Turner!  showed  many  years  since  that  the  cared 
seals  are  distinguished  from  the  others  by  important  cranial  differences, 
lie  compares  them  as  follows :  In  the  earless  seals  "  there  is  no  trace  of  a 
postorbital  process,  nor'of  an  ali-sphenoid  canal ;  the  mastoid  can  scarcely 
be  said  to  constitute  a  process ;  it  is  swollen,  and  appears  to  form  a  por- 
tion of  the  auditory  bulla,  more  or  less  connected  with  the  tympanic  por-  | 
tion'from  which  it  is  separated  by  a  depressed  groove  running  from  the  . 
stylo-mastoid  foramen  backwards  and  a-  little  inwards.  The  paroccipital 
process  is  never  large  in  any  of  the  family,  but  it  is  always  distinctly  de- 
veloped and  salient  backwards.  The  Arctocephalinc  group  are  flis'tin- 
guished  at  once  by  their  having  a  distinct  postorbital  process  and  an  ali- 
sphenoid  canal ;  the  mastoid  projects  as  a  strong  process,  and  seems,  as  it 
were,  to  stand  aloof  from  the  auditory  bulla."  In  Phoca  and  in  ojher 
types  of  the  Phoc i dee,  the  bulla  is  many  times  greater  than  in  the  Otari- 
adec,  its  increased  size  being  doubtless  compensatory  for  the  absence  of 
an  external  conch.  In  the  latter  the  occipital  and  sagittal  crests  in  old 
age  attain  an  enormous  development,  which  only  a  few  of  the  higher 
forms  of  the  Phocidce  at  all  approach. 

Considerable  differences  are  also  found  in  the  form  of  the  different 
bones  of  the  extremities  of  the  two  types.     In  the  anterior  extremi;. 
these  consist  in  the  reduced  size  and  structurally  low  form  of  the  scapula 
in  Phoca,  as  compared  with  EumetopiaS  and  Callor/u'uus  t  (Figs.  12. 

*  In  E.  SulUri  as  15  to  100;  in  C.  MfnfHM  M  28  to  100;  in  the  latter  then  being  a 
greater  development  of  tlic  post  sacral  vertebra* 

t  Proc.  Load.  Zotil.  Soc,  1848,  p.  84. 

J  The  general  form  of  the  scapula  in  these  groups  (including  Iiosmarus  and  Micro- 
rhiuus)  is  indicated  by  the  following  tabic:  — 
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and  10  Plate  III).  In  the  latter  the  acromion  is  developed  almost 
much  as  in  the  terrestrial  carnivores,  the  <tc-:s  are  high, and  the  ex| 
pion  of  the  blade  very  great.     In  Phoca  the  !>:...  »dcd 

about  equally  anteriorly  and  posteriorly,  the  crest  moderate,  and 
acromion  process  slightly  developed.     The  greater   tuberosity  of  the 
humerus,  though  large,  does  not  rise  above  the  base  of  the  head  of  the 
humerus,  whilst  the  lesser  tuberosity  rises  as  a  sharp  point  to  a  gn- 

rail    ]■•  lopiat  ..  ntis 

these  conditions  are  reversed,  the  lesser  tuberosity  being  but  slightly 
developed,  whilst  the  greater  is  excessively  so,  rising  to  a  greater  height 
than  the  head  of  the  humerus,  and  extending  downwards  more  than 
■half  the  length  of  this  bone,  —  much  farther  than  in  Plioca.  Differences 
arc  also  traceable  in  the  form  of  the  bones  of  the  forearm,  carpus,  and 
metacarpus.  In  respect  to  the  digits  of  the  hand,  they  differ  le'ss  in  size 
and  length  in  Phoca  than  they  do  in  the  Otariadce  and  in  Rosmarus. 

By  far  the  most  important  differences,  however,  anfc  found  in  the 
posterior  organs  of  locomotion,  —  the  pelvis  and  the  hind  limbs.  The 
latter  are  relatively  smaller  in  the  Phocidce  than  in  the  Otariadce,  and 
are  very  differently  constructed  and  adapted  to  widely  different  uses,  as 
indicated  in  the  following  comparison.  / 

In  the  Phocidce  the  hind  limbs  are         In  the  Otariadce  the  hind  limbs  are 
extended  backwards  in  a  line  parallel     somewhat  free,  and  when  in  a  natural 
with  the  body ;  the  legs  arc  so  en-     position  (on  land)  the  feet  are  turned 
closed  within  the  integuments  of  the     forward,  and  serve  to  raise  the  body 
body  that  they  have  little  or  no  mo-    from  the  ground.* 
tion,  and  the  feet  arc  movable  only 
in  a  relatively  small  degree,   in  an 
obliquely  lateral  direction. 

*  It  may  be  added  that  the  foot  is  also  relatively  longer,  as  compared  with  the  length 
of  the  leg,  than  in  Phoca,  as  shown  by  the  following  table,  whilst  the  dial 
sizo  of  the  outer  toes  as  compared  with  the  middle  ones  is  also  gre.. 


Length  of  foro  limb 

"       "   humerus       .... 

"      "  radius 

"      "  hand    

Ratio  of  length  of  hand  to  that  of  radius 
Length  of  hind  limb      .... 

'•      "  fi'iimr 

"      «  tibia     .       . 

"      «  foot 

Ratio  of  length  of  foot  to  tibia       .        . 


Eumetopias.  I  Callorliinus.       Romnrus.     '   rhoca 


I 

275 

460 

16-10 

150 
13-10 


205- 

- 

830 

16-10 


270 

860 

18-10 

370 
11-10 


130 

14-10 
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In   consequence    of    thin    peculiar  )  serve 

icturo    tlic    only   purpose    which  purpose   of   walking;   i.. 

these  organs  can  subserve  is  ti,  being  able  to  pi  i                        it  of 

Bwinuning.     On   land  pi                   is  the  water            d  miles  ai 

mainly  accomplished  by  a  wriggling  to  run  for                         >  with  nearly 

serpentine  motion  of  the  body,  slight-  the  rapidity  of  a  man.* 
ly  assisted  by  the  extremities. 

In  the  Phocidce  the  tarsal  articular  In    the   Otar'uukc   the  foot   v.. 

tion  allows  but   a  small   amount    of  similarly  at  rest  forms  with  the  leg 

movement  of  the  foot,  which  when  an  angle  of  at  least  90°. 
naturally  at  rest  forms  but  a  slight 
angle  with  the  leg. 

In  the  PhocidiC  no  unusual  sexual  In  the  Otariada  (in  CaUorJdnus  and 

difference  in  tho  form  of  tho  pelvis  is  Eumctopias]  at   least)   there   is   an 

known  tooxist;  the  principal  diifer-  exceedingly  great  sexual  variation  in 

once   being   that  the  pubic    bones   arc      the  form   of  the  pelvis.      In  the  males 

united  tor  a  shorter  distance  in  the  it  is  narrow  throughout*  and  soon  from 

females  than  in  the  males.      h\   the  the  front  the  aides/arc  nearly  paral- 

Phoca  vilulina  the  pelvis,  seen  from  lei  for  the  greater  part  of  its  length, 

the  front,  presents  a  pyramidal  out-  the  pubic  bones  abruptly  converging 

line,  with    the    apex  pointing  back-  posteriorly,    and    the    ilia   diverging 

ward.      Laterally  and    vcntrally  its  moderately   at   their /anterior    ends, 

outlines  arc  straight.  The  front  outline  is  gently  hollowed. 

The    ilia    arc    short    and    broad  The  ilia  are  elongated  (twice   as 

(length  and  breadth  about  equal),  ex-  long  as  broad),  flattened  posteriorly, 

pandlng   anteriorly  in    a    transverse  with  their  dorsal  and  ventral  borders 

line.    Their  crests  arc  turned  abrupt-  parallel,  and  no  lateral  expansion  or 

ly  outward  and  recurved,  their  pos-.  recurvation  of  the  crest 
terior  surfaces  being  concave. 

The  pubic  boues  are  straight,  slon-  The  pubic  bones  are  stout  and  sub- 
der,  and  subcylindrical ;    posteriorly  cylindrical,  a  little  broader  and  th 
they  become  flattened  and  somewhat  ner  behind,  approximating  both  an- 
expanded    dorso-vcntrally.      In   the  teriorly  and  posteriorly.    Barely  m 
male  they  arc  appressed  posteriorly  ing  (in  the  males)  at  the  latter  poi 
for  one  third  their  length,  their  point  they  form  with  c..                I              v  or 
of  widest    divergence  being  at  their  let                              which  is  only  slight- 
anterior  ends.     In  the  females,  how-  ly. open  anteriorly  in  Callorkinus,  but 
ever,  they  merely  meet  at  the  end,  more  widely   in   Eumelopias,     Th 

*  Sco  Captain  Bryant's  account,  givon  below,  of  the  habits  of  Qttiorhtmu  wrtUUU. 
t  Tho  pelvis  of  Oallorhimu  differs  from  that  of  Etttnetopw*  nomowhat  in  certain  re- 
tails of  its  strueturo,  as  will  bo  shown  later  in  tho  comparison  of  these  two  species  under 
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much  as  in    the  mules  of  tho   eared     arc  not  partially  unit 
teal  but  merely  I 

extremities,  and  arc  most  w. 
aratcd  al  tho  middle. 
The  ischia  aro  dorsally  arched,  The  ischia  arc  considerably  arched 

pecially  their  dorsal  margins,  which    above,  but  otherwise  hav< 
rise  in  a  high  angular  point  opposite     same    ibrm    and    m/c     as    the    pubic 
the    posterior    third    i       the   thyroid     bones.      Their   dorsal  margins   fa 
foramen.      Anteriorly  i\icy  are  sub-     not    the    high    angular   prominence 
cylindrical,  but   posteriorly  are  flat-     seen  in  Phoca. 

I  into  broad  thin  blades,  and 
unite  with  the  corresponding  parts  of 
the  pubic  bones. 

The  thyroid  foramen  is  an  irregular         The  form  of  the  thyToid  foramen  is 
elongated  ellipse,  its  pubic  outline  be-     nearly  the  same  as  in  Phoca. 
ing  nearly  straight. 

The  ilio-pubic  spine  is  prominent,  The  ilio-pubic  spine  is  very  large, 
but  the  iliac  tuberosity  is  wholly  ab-  and  the  iliac  tuberosity  is  not  only 
sent.  present,  but  is  enormously  developed. 

The  middle  of  the  acetabulum  is  The  middle  of  the  acetabulum  is 
situated  a  little  in  front  of  the  pos-  situated  but  a  little  in  front  of  the 
tcrior  end  of  the  first  sacral  vertebra,  posterior  end  of /the  second  sacral 
which  is  considerably  anterior  to  its  vertebra,  —  the  length  of  the  second 
position  in  the  cared  seals.  sacral  vertebra  posterior  to  its  posi- 

tion in  Phoca. 
Four  fifths  of  the   length  of  the         Only  slightly  more  than  one  half 
innominate  bone  is  posterior  to  the     of  the  length  of  the  innominate  bono 
acetabulum,  —  in    other   words,    the     is   behind   the   acetabulum.      He 
proportion  of  the  length  of  the  ischio-     the  proportional  length  of  the  ischio- 
pubic  part  to  the  length  of  the  ilia     pubic  portion  to  the  ilium  is  n< 
is  as  three  to  one.  •     one  to  one. 

The  bones  of  the  pelvis  are  all  thin  The  hones  of  the  pelvis  are  all 
and  slender.  thick  and    Stoat,  especially  the  walls. 

'  the  acotabula.  The  acetabula  are 
themselves  \  cry  much  larger  than  in 
Ph 

In  recapitulation  it  may  be  slated  that  the  essential  or  most  striking 
pelvic  differences  in  tho  males  between  Phoca  and  Eumvtopias  ami  Cul- 
lorhinus  consist  in  the  abbreviated  ilia,  with  their  outwardly  produced 
crests,  tho  greater  elongation  of  the  pubic  and  ischiao  bones,  ami  the  more 
anterior  situation  of  the  acetabula  in  Phoca  as  compared  with  tho  others. 
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In  Plioca  and  the  earless  seals  generally  no  grc; 
in  the  structure  of  the  pelvi  be  known.     From  the  great 

breadth  of  the  pelvis  between  the  pubic  bones  in  the  male,  DO  modi) 
tion  of  the  male  form  of  the  pelvis  would   seem   requisite  in  the  female. 
In  the  eared  seals,  however,  especially  in   CaUorhinus,  the  pelvi 
exceedingly  narrow,  especially  anteriorly,  in  the  males,  and  i 
capacity.     In  the  females  it  is  hence  necessarily  entirely  open  in  fr 
and  the  pubic  bones  and  the  isehia  arc  reduced  to  a  mere  bony  rim 
enclosing  the  very  large  thyroid  foramen.     The  ventral  borders  of  the 
innominate  bones  are  also  less  produced.    The  more  posterior  position 
of  the  acetabula  in  the  eared  seals  places  the  hind  limbs  in  a  position 
better  fitting  them  to  support  the  body,  and  hence  for  terrestrial  locomo- 
tion.    They  are,  in  fact,  placed  but  little  anterior  to  their  position  id 
mitny  of  the  true  walking  mammalia.  j 

The  following  table  of  comparative  measurements  indicates  the  differ- 
ence in  proportions  and  form  of  the  pelvic  bones  in  P/ioca,  Jlacror/^'nus, 


Eumetoplas,  Callorhinus,  and  ftosmams : 


i 


• 

Rosma- 

Einne- 

Callo- 

Callo- 

P/ioca. 

Macro- 

rits. 

topias. 

rhinus. 

rhinus. 

rliinus. 

* 

$ 

<? 

¥ 

<? 

J 

f 

Length  of  the  os  innominatum    .    . 

330 

350 

.235 

140 

190 

3S0 

Breadth  (externally)  at  iliac  crests 

330 

160 

110 

75 

135 



"                "            at  acetabula    . 

195 

120 

55 

40 

G7 



Length  of  ilium    .... 

ISO 

150 

100 

60 

130 

dth  (anteroposterior)  of  do.     . 

90 

80 

45 

23 

:: 



Length  of  ischium  and  os  pubis    . 

250 

200 

135 

70 

140 

2G0 

Greatest  breadth  of  ischio-pubic  bones 

1G0 

110 

70 

35 

Length  of  thyroid  foramen 

150 

125 

G5 

150 

Breadth        ;<           " 

Go 

50 

28 

20 

73 

Transverse  diameter  of  the  brim 

40 

15 

40 



"                 "  of  the  inferior  outlet 

70 

28 

- 



Ratio  of  length  of  ilium  to  ischium 

72-100 

75-100 

71.5-100 

SG-luO 

28-100 

50-100 

i 

Owing  mainly  to  the  great  elongation  of  the  very  tl.  in  the 

OtarladcBy  the  fore  limbs,  as  long  since  mentioned  by  Cuvh 
parcntly  placed  much  farther  back  than  in  the  W 

The  neural  spines  in  Phoca  are  but  slightl; 
teriorly,  whilst  in  Eumetopias  and  CaUorhinus,  as  well  as  in  Sot 
they  are  largely  developed,  especially  those  of  the  anterior  dorsal  verte- 

*  Oss.  foss.,  Vol.  V,  p.  216. 

t  By  actual  measurement  they  arc  found  to  bo  but  little  anterior  to  the  mi  Julio  of  the 
entire,  length  of  the  auimal. 


and  what  is  known  of  its  habits  indicates  that  it  has  greater  powers  of 
locomotion  on  land  than  the  common  Phoca. 
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brae,  which  in  Phoca  arc  the  smallest    These  features,  with  of  a 

ular  character,  especially  the  high  crests  of  the  skull  in  all  tl. 

how  these  animals  to  be  possessed  of  relatively  much  greater 
muscular  power  than  the  common  Phoca,  and  that  they  are  not  only 
fitted  for  greater  activity  on  land,  but  that  they  must  a 

rior  powers  of  motion  in  the  water.     The  strongly  develo 

features  in  the  skeleton  of  the  Phoca  type  are  those  that  best  serve  its 
strictly  aquatic  mode  of  life,  and  the  character  of  its  whole  structure, 
as  previously  mentioned,  gives  it  a  rank  far  below  the  Olariadcc. 

Comparison  with  MACROiiiiixus,  Cystopiiora,  and  MONACOUS. — 
In  respect  to  size  the  Phoca  vitulina  and  the  Macrorhinut  elepAantinus 
represent  the  two  extremes,  not  only  of  the  Phocidce,  but  of  the  Pinni- 
pede?,  the  sea  elephant  in  size  far  exceeding  the  walrus,  yet  in  general 
ostcological  features  Macrorhinus  is  strikingly  like  Phoca^  In  the  form 
of  the  pelvis  and  scapula),  however,  it  slightly  approaches  'the  Olariadce, 

has 

Cystopiiora  differs  in  no  important  particular  in  the  general  skeleton 
from  Phoca  and  Macrorhinus.     Monachus,  from  Cuvier's*  figure  of  its 
skeleton,  much  more  nearly  approaches  the  Olariadcc,  and  is  hence  a 
higher  form  than  either  Macrorhinus,  Phoca,  or  Cystopiiora.  The  greater 
development  of  the  neural  spines  and  the  other  apophyses,  the  strongly 
developed  crests  of  the  skull,  the  very  broad  strongly  keeled  scapula?, 
together  with  numerous  other  ostcological  features,  indicate  it  to  be  an 
animal  of  great  muscular  power,  whilst  at  the  same  time  its  com; 
atively  slender  form,  and  especially  the  elongated  form  of  the  tho. 
indicate  that  it  has  a  much  nearer  affinity  to  the  Otariadce  than 
Macrorhinus,  Cystopiiora,  or  Phoca  have. 

These  four  forms  —  Mouachus,  Macrorhinus,  Cystopiiora,  and  Phoca 
—  represent  four  of  the  leading  types  of  the  Phocid<c.  Their  relative 
rank  is  doubtless  in  the  order  given,  Afonachus  being  unmistakably 
the  highest  and  most  like  the  Otariadcc.  Stcnorhynchus,  it.  seems  to  . 
is  still  lower  than  either  of  the  above-mentioned  genera.  I  should  hence 
arrange  the  sub-families  of 'the  Phoci 'da  in  the  following  order,  with  Moua- 
chus as  the  highest  genus  of  Phocincc,  which  is  the  highest  sub-family: — 

Phocinvr. 

Cystophorinje. 

Stexokiiyn'cuix-k. 

*    Olt.  fOM.,  TuinO  V,  l'lutu  XVil. 
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Oy  the  Sexual,  Age,  and  Individual  Variations. 

Sexual  Differences, —  Whilst  in  the  carnivores  generally  the  sexual 
variations  arc  considerable,  especially  in  respect  to  size,  they  e 
to  never  exist  in  greater  degree  than  in  the  Otariadce.  In  all  the 
species  of  this  family  in  which  the  sexes  are  well  known,  —  espe  ;i 
in  Otaria  jubata,  Eumctopias  SteUeri,  CaUorhinus  ursinus,  and  Arcto- 
cephahti  falklandicMf  —  it  has  been  found  that  the  weight  of  the  adult 
females  is  rarely  above  one  sixth  to  one  fourth  that  of  tho  old  males ; 
—  a  sexual  disproportion  in  size  rarely  if  at  all  elsewhere  met  with 
in  mammals.  In  the  Pinnipedes  the  nearest  approach  to  it  is  in  the 
sea  elephant  (Macrorhinus  elephantinus),  which  in  some  of  its  habits,  as 
previously  mentioned,  also  approaches  nearer  to  the  eared  seals  than 
*    any  other  well-known  species  of  the  Phocidce. 

The  sexes  differ  also  in  color,  the  females  being  generally  much 
lighter  colored  than  the  males. 

They  also  differ  in  the  size  of  the  teeth,  especially  of  the/ca'ninesj  the 
females  having  relatively,  as  well  as  absolutely,  much  smaller  teeth 
than  the  males.  The  form  of  the  palatal  surface  of  the  mamillaries 
also  varies  in  the  two  sexes,  in  the  females  it  being  usually  flatter  or 
less  depressed  than  in  the  males,  and  its  lateral  outlines  straighter. 
The  females  also  lack  the  high  crests  of  the  skull  possessed  by  the 
males,  and  have  the  processes  of  the  bones  less  developed. 

One  of  the  greatest  sexual  differences,  however,  is  seen  in  the  pelvis. 
In  the  female  it  is  much  smaller  than  it  is  in  the  male,  and  the  pubic 
bones  instead  of  meeting  behind,  as  in  tho  males  (and  also  in  the  females 
in  the  Phocidce),  are  widely  separated,  and  with  the  ischia  are  re- 
duced to  a  slender  rim  enclosing  the  large  thyroid  foramen;  at  least 
is  the  case  in  CaUorhinus  ursinus,  and  there  seems  to  be  no  reason  for 
believing  that  similar  differences  in  the  structure  of  the  pelvis  do  not 
exist  in  the  other  species  of  the  Otariadce.* 

*  Respecting  the  sexual  differences  in  the  Otaria  jubata,  Dr.  G.  A.  Maack  has  tar- 
nished me  with  the  following  note:  — 

"The  most  striking  feature  in  Otaria  jubata  is  the  |  limQarity  between 

mules  and  females,  not  only  in  respect  to  size  u;.d  general  external  featnr  -o  in 

their  ostcological  structure.     It  is  a  curious  fact,  that,  whilst  the  male  changes  g: 
with  age  in  respect  to  its  ostcological  characters,  the  female  presents  in  this  respect  a 
greater  or  less  constancy  of  character.     In  color,  however,  the  reverse  obtains,  —  the 
males  preserving  a  greater  constancy  in  this  respect,  whilst  the  females  vary  oxeeed- 
ingly  at  different  uges." 
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Differences  resulting  from  Aye.  — In  color  the  yr^-rr^  differ  fro:., 
adult,  us  in  most  mammals,  In  bei  /  much  darker,  especially  | 

■st  moulting  of  the  pelage.     During  the  fii 
the  y<nuv  of  b  •   the  fui  ik,  whilst  thi 

are  mure  or  less  brownish-  or  grayish-black,  and  the  females  ci:. 
In  the  hair  seals  the  young  arc  dark  reddish-brown,  whilst  the  adall 
Male  yellowish-  or  grayish-brown.    The  first  coat  of  hair  in  the  young  .- 

aewhat  different  in  character  from  that  they  have  later,  in  both  the 
fur  and  hair  species.     The  latter,  whilst  quite  devoid  of  fur  in  adult  , 
or  possessing  only  an  exceedingly  sparse  undercoat  of  crisp  curled  . 
rather  than  fur, are  said  to  have  more  or  less  "fur"  when  young.     This 

med  more  especially  of  the  Zalophus  lobatus,  but  doubt  i 
young  of  all  the  hair  seals  have  a  softer  coat  than  the  au!ult. 

In  respect  to  the  form  of  the  skull,  the  young  greatly .differ  from  the 
adult,  as  is  sufficiently  indicated  by  the  figures  of  the  young  and  adult 
skulls  of  Callorhinus  ursinus  given  in  Plates  II  apd  III,  and  described 


tea  it  ana  ill,  ana  aescnoei 
as  is  al'o/shown  in  the  figure 


in  detail  in  the  account  of  that  species,  and  as  is  al£o/shown  in  the  figures 
of  young  and  adult  skulls  of  Zalophus  Gillcspii  given  in  the  Fauna  Japon- 
ica  (Mamm.,  Plate  XXII).  It  appears  that  the  brain-case  early  readies 
its  full  size,  and  changes  later  mainly  through  the  thickening  of  its  walls. 
The  facial  portion  is  more  slowly  developed,  so  that  the  proportions  of 
the  very  young  and  the  mature  skull  are  widely  different.  As  regards 
the  general  skeleton,  my  material  does  not  allow  me  to  sp 

Individual  Variation.  —  In  order  to  determine  what  characters  may 
be  most  useful  in  distinguishing  genera  and  species,  it  is  necessary  to 
take  into  account  the  individual  variation  to  which  the  different  parts 
are  subject,  as  well  as  the  differences  resulting  from  sex  and  age.    For- 
merly, when  but  few  specimens  of  any  species  of  the  Otoriadm  v. 
known,  it  was  natural  to  suppose  that  any  characters  based  on  th< 
form  of  the  skull  or  of  its  different  bones  might  be  regarded  as 
ing  reliable  specific  and   generic  characters.     As  more   material   I 
acquired,  it  became  evident  that  these  parts  in  the  present  grou] 
unusually  variable,  and  hence  to  a  great  degree   unreliable  as  the  foun- 
dation for  specific  or  even  generic  diagnoses.     The  general  form  of  the 
skull,  the  depression  of  the  bony  palate,  the  posterior  extension  of 
palatines  and  their  posterior  outline,  and  also  the  situation  of  the  last 
molar  relative  to  the  anterior  edge  of  the  zygomatic  foramen,  and  the 
number  and  form  of  the  molars,  have  been  generally  taken  as  the  b^.> 
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of  generic  divisions.    All  these  parts,  however,  have  rec< 
to  vary  greatly,  not  only  with  ago  and  s<  \.  bat  in  spc  amc 

ago  and  box.     The  form  of  the  hinder  i  dge  of  the  pal 
whether  it  be  convex,  troucate,  or  emarginate,  has  been 

relied  on    for  the  distinction  of  '.  fl  and  genera,  )  - 

cimens  before  me  show  that  in  the  same  .  in  skulls  of  equal 

and  of  the  same  sex,  til  vior  border  of  the  palatines  may  b 

truncate  or  deeply  emarginate. 

The  situation  and  form  of  the  molars  also  vary  in  a  similar  way,  as 
does  also  the  depression  of  the  palate.     The  general  form  (  -kull 

varies  greatly  in  adults  of  the  same  sex,  as  shown  by  specimens  of  adult 
males  of  each  of  the  three  North  Pacific  species  now  before 
much  so,  indeed,  as  to  materially  alter  the  relative  proportions  of  the 
*  different  regions.  The  form  of  the  frontal  region,  or  third  segment 
the  skull,  is  especially  liable  to  great  variation,  as  indicated  by  the  two 
male -skulls  of  CaUorhinus  ursinus  figured  in  Plate  II  (Fig>J  1,  and  .2). 
Two  skulls  of  the  ZalopJius  Gillcspii,  received  too  late   for  '  Ltion, 

show  much  greater  differences  in  this  respect  than  these  do.   They  cl<  -  - 
ly  resemble  in  relative  size  and  form  the  two  adult  male  skulls  of  the 
same  species  figured  in  the  Fauna  Japonica  (Mamm.,  PI.  X2yIT,  F 
1-4).     In  the  figures  of  these  skulls,  as  seen  from  above  (Fig.  2  and 
3,  1.  c.,  Fauna  Jap  on.),  these  differences  are  very  strikir  -wn. 

Through  the  deep  and  abrupt  postorbital  constriction  of  the  skull, 
latero-anterior  angles  of  the  brain-case  are  sometimes  well  developed, 
whilst  in  other  specimens  of  the  same  species,  age,  and  sex,  through 
the   less  abruptness   of  this  constriction,   they  are    either  but    -i_:htly 
prominent  or  obsolete.     These  differences  give  in  one  ins  a  quad- 

rate form  to  the  brain-case,  and  in  the  other  a  triangular  form.     The 
length  of  the  postorbital  cylinder  of  the  skull  is  also  an  i 
variable  element,  the  difference   amounting  in  .-erne    cases   to 
thirty  per  cent,  and  hence  greatly  chauges  the  general  form  of  the 
skull. 

The  great  degree  of  asymmetry  exhibited  by  these  animals  ma; 
also  cited  as  evidence  of  an  unusually  great  ;  variati 

Further  evidence  of  the  same  I  Q  in  the  somewhat  ; 

occurrence  of  supernumerary  molars  in  the  upper  jaw,  —  instances  of 
which  will  be  presently  cited. 

*  Soo  remarks  on  thil  point  uoyond,  undor  Euiiufapias  S.UlLri. 
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The  form  and  position  of  the  molars  in  t! 
too  variublo  to  bo  pf  much  taxonomic  value,  even  in  respect  to  j 
although  they-  form  one  of  the  principal  el  on  wliich  has  been 

based  one  uf  the  latest  generic  revisions  of  the  group.f 

The  roots  of  the  molars  often  vary  considerably  in  the  ;  s  of 

the  jaw  in  the   same  specimen,  and  most  markedly  in  differ*  □     co- 
specific  specimens  of  the  same  sex  and  age.     In  one  of  the  m 

*  Tho  details  of  the  individual  variation  shown  in  numerous  points  by  my  specimens 
of  the  North  Pacific  species  will  bo  more  fully  given  later. 

t  In  October,  1SG0,  Dr.  J.  E.  Gray  published  the  following  ch  :hc  Uln- 

ricufa,  based,  as  will  be  seen,  on  a  few  eminently  variable  characters  of  the  skull  and 
i.    That  it  should  have  been  otherwise  than  palpably  unnatural  and  arbitrary  could 
hardly  be  expected.     The  alleged  differences  between  the  genera  are  very  slight,  and 
in  some  cases  almost  inappreciable,  as  for  instance  between  Zatophm  B  >c  i ; 

the  really  important  differences  which  sometimes  exist  between  tho  different  groups 
being  unmentioned. 

''Section  I.     Pidalc  produced  behind  to  a  line  even  with  the  condyles  of  the  jaws.     Grind- 
er* .';  —  1.     Sea  Lioxs.  J    1 

4      1 

Tribo  1.   Otakiina.  / 

1.  Otaria.     East  and  west  coast  of  South  America. 

Section  II.     Palate  only  extended  behind  to  a  line  even  with  the  middle  part  of  die  zygomatic 
arch.     Ska  Beaks. 
Tribe  2.   Calloiuuxixa.     Grinders  £  —  £.  ;  skull  oblong;  fice  broad,  shorter  than 
the  orbit;  forehead  arched. 

2.  Callorhinus.     Northwest  coast  of  America. 

Tribo  3.  Abctocsfuauna.     Grinders  J~4  1  faco  of  tho  skull  shelving  in  front; 
the  fifth  and  sixth  grinders  behind  the  front  of  the  zygomatic  arch. 

3.  Phocarctus.     Grinders  large,  lobed,  tho  six  upper  with  two  notches  on  their 

hinder  edge.     South  America. 

4.  Arctocephalus.     Grinders  thick;  crown  conical.     Africa. 

6.   Euolaria.     Grinders  large, subcylindrical;  crown  conical;  face  broad.  South 
America. 

6.  Gypsophoca.     Grinders  moderate-sized,  compressed,  with  a  small,  more  or 

less  distinct  lobe  on. the  front  edgo  of  tho  cingulum;  face  narrow,  com- 
pressed.   Australia. 

•  Tribe  4.  Zalophina.    Grinders  A — 'JL  Lick,  in  a  •  -erics; 

the  fifth  upper  in  front  of  the  back  *  ireh. 

7.  Zajqphus.     Grinders   large   and   thick,    in   a   elOM  •  ■  ■   -•      Swill 

America.  [ !  ] 

8.  Neoj)hoca.     Grinders  large,  thick,  all  equal,  in  a  continuous  uniform  I 

Australia. 
Tribe  5.  Eumetoi>iixa.     Grinders  A  —  >  -  moiv  or  !«•>  f;ir  apart;  the  hinder  upper 
behind  the  hinder  ..rch,  and  separate- 

other  grinders  by  a  ooncave  space. 

9.  Eumetopias.     West  coast  of  America. 

10.  Arctophoca.    West  coast  of  South  America." 
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ttrsinus  already  mentioned,  th  l  of  several  of  the  molars  have  a 

deep  longitudinal  groove  on  the  outside,  the  fangs  appearing 

formed  of  two  connate  roots,  but  in  the  corresponding  mo  the 

other  specimen  there  are  n  nple. 

Great  variations  in  the  form  ol  eth  and  the  bones  of  the 

have  also  been  pointed  out  •'  the  Phocidce.* 

Naturalists  are  fast  becoming  aware  of  the  fact  thai  the  bones  of 
nials  generally  are  not  so  invariable  in  form  and  proportions  as  formerly 
supposed,  and  hence  afford  less  reliable  characters  for  the  discrimin;. 
of  species  than   has  been  generally  believed.y      Such  facts   evidently 
show  that  too  high  a  value  has  been  placed  upon  certain  relatively 
slight  differences  in  the  form  of  the  teeth  and  certain  parts  of  the  skhilL 

Color  is  one  of  the  features  commonly  much  relied  on  for  the  dis- 
tinction of  species  among  the  higher  vertebrates.  In  the  case  of  the 
Otariadcc,  as  also  happens  in  other  groups,  this  feature  proves, to  be.in 
no  small  degree  unreliable.  In  respect  to  the  hair  seals,  tm:'  tin  ee  or 
four  best  known  species  (Eumctopias  StcUcri,  ZalopJiiis  Gillcspii,  Z. 
lobutuS)  and  Otariajubuta)  so  closely  resemble  each  other  in  color, 
different  individuals  of  the  same  species  at  the  same  time  vary/to  much 
in  this  regard,  that  a  description  of  the  color  of  either  of  the  species 
is  almost  equally  applicable  to  all.  This  is  equally  the  case  in  the 
fur  seals,  where  sometimes  specimens  of  such  really  widely  distinct  spe- 
cies as  the  CaUorldnus  ur  sinus  and  the  Arctoccphalus  fulfdaudic us  seem 
hardly  distinguishable  in  color.J 

Habits. 

In  respect  to  general  habits  the  eared  seals  seem  to  have   ; 
common  that  distinguishes  them  from  the  Phocidw,  at  lea  l  the 

habits  of  the  latter  are  known.     All  the  species  appear  to  as* 

*  Soo  especially  an  important  papor  by  l>r.  J.  E.  Gray,  ontltlod  '*  < 
in  the  Tooth  oftho  Crostcd  Soal,  Cystn/Jtora  crutata"  uto.,  Proa  Load.  /■• 
pp.  00-08.    Also, by  tho  samo  author,  anothor  ontitlfd  "  N  mid 

the  Changes  in  tho  Fonn  of  thoir  Lowor  Jaw  d  ■  ."  Aim.  and  M  ..;■  Sat 

Hist.,  4th  Sories,  Vol.  IV,  pp.  842  -846,  Novombor,  l- 

t  Soo  **  Mammalia  of  Massachusetts,"  Bullotiu  Mus,  Comp.  ! 
i  25U,  Octobor,  L800. 

J  In  rosj>ect  to  a  skin  of  C.  utsmmu  fron  rua,  Dr.  G 

skin  is  so  like  that  of  Arctocephnku  I  [~falklmi<ficv.<]  th.it  wo  w< 

regard  it  us  a  second  specimen  ol"  that  specie^  before  wo  received  the  ikttli."  ^Ca-ioguo 
of  Souls  and  Whales,  p.  o2.) 


MUSEUM   OF  COMPARATIVE   I  \Y.  37 

:  numbers  at  certain  favorite  places  of  resort, — us 
islands,  —  fur  the  purpose  of  reproduction,  where  they  spet   .       .  :ral 
weeks  or  months,  when  undisturbed,  almost  entirely  on  land.    Th< 
eminently  polygamous,  the  old  males  select  their  Btations  and  assemble 

around  them  a  numerous   harem,  which  they   guard   with    the   ut.\. 
jealousy.     Numerous  bloody  combats  ensue  between  the  rival  males  for 
the  possession  of  the  females,  or  for  favorite  stations,  and  the  roa: 
of  the  males   it  is  said  can  be  heard  for  many  miles.     One  young, 
or  at  most  two,  are  annually  brought  forth  by  each  mature  female, 
period  of  gestation  being   about   twelve  months.      Captain   Bryant's 
account*  of  the  habits  of  the  northern  fur  seal  renders  unnecessary 
a  detailed  account  of  the  habits  of  any  of  the  species  here,  ially 

since  the  notes  added  to  Captain  Bryant's  paper  sufficiently  'indicate 
the  similarity  of  habits  which  all  the  species  seem  to  share  during  the 
important  season  of  reproduction. 

One  of  the  most  striking  features  in  their  history  is  that/a^  this  .period 
both  sexes  pass  weeks,  and  even  months,  without  food  or  without  often 
visiting  the  water.  Arriving  at  the  breeding-grounds  exceedingly  fat 
and  unwieldy,  they  seem  to  be  sustained  by  the  fat  of  their  bodies,  they 
finally  leaving  at  the  end  of  the  breeding-season  greatly  emaciated. 

A  similar  fact  has  been  long  known  in  respect  to  the  walrus,  whose 
period  of  fasting,  however,  seems  to  be  shorter  than  that  of  the  eared  seals. 

In  respect  to  breeding  habits,  the  sea  elephant  (MacrorJiinus  ekphem- 
timis)  is  the  sole  species  of  the  earless  seals  which  seems  to  qui 
closely  resemble  the  Otariadce.  They  assemble  in  a  similar  manner  at 
their  breeding-grounds,  and  pass  much  of  their  time  during  the  repro- 
ductive period  on  the  land,  and  probably  without  taking  food ;  but  the 
accounts  of  travellers  are  on  this  point  somewhat  contradictory.  It 
does  not  appear,  however,  that  they  are  to  so  great  a  degree  polyga- 
mous. And  they  move  on  the  land  with  great  difuculty,  and  go  but  a 
short  distance  from  the  water. 

Of  tele  Genera  and  Species. 

Of  the  Genera.  —  The  genus  Otaria  was,  as  previously  stated,  pro- 
posed to  embrace  all  the  eared  seals  as  a  group  di.^inet  from  the  earless 
seals,  for  which  the  name  Phoca  was  retained.  But  naturalists  have 
found  it  necessary,  as  our  knowledge  of  these  animals  has  increased,  to 

*  Sec  Part  II,  boy. 
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greatly  subdivide  each  of  these  groups.      Otaria  is  now  to  a 

single  species  j  while  the  original  Otaria  (jzzOtariada)^ 

Peron,  has  beei  ■-  :j>'<>  ij  

..•(1  ;  none  of  them  containing  more  than  a  single  sped 

The  first  division  of  the  Otaria  was  made  by  P.  Cuvier*  in  1825, 
who  separated  them  into  two  genera,  Platyrhynchiu  and  Arctocephalu$% 
with  the  0.  jubala  of  recenl  systi  as  the  type  of  the  former,  . 

Arctocephalus  Delcdandii (antarcticitt)  as  the  type  of  the  latter.  Dr. 
Gray,t  in  1859,  separated  generic-ally  the  Northern  fur  seal  from  Arc- 
tocephalus, under  the  name  of  Callorhiiiiis. 

The  next  subdivision  of  the  group  was  made  by  Dr.  Gill,  {  in  1SCG, 
who  in  his  u  Prodrome  of  a  Monograph  of  the  Pinnipedes,"  separated 
them  into  five  genera.§  These  appear  to  be  natural  groups, lof  true 
generic  rank,  and  properly  restricted;  and,  after  a  careful  examination 
of  the  subject,  and  specimens  of  four  of  these  five  types,  they  , 
to  me  to  include  all  the  natural  genera  of  the  family.  yAs  has  been 
previously  pointed  out  by  Gray  and  Peters,  j|  Dr.  Gill,  as*  he  him- 
now  freely  admits,  wrongly  retained  the  name  Arctocephalus  for  Gray's 
genus  Callorhinus,  and  consequently  substituted  IMarctus  for  what  had 
previous^  been  regarded  as  Arctocephalus.  Two  of  t^iese  genera 
(Eumctopias  and  Callorhimts)  include  but  a  single  known  species  each  ; 
Otaria  has  possibly  two,  Zalophus  two,  and  Arctocephalus,  according  to 
the  views  of  different  writers,  three  or  four. 

Professor  Peters,  *([  in  18G6,  divided  Otaria  into  seven  sections  or 
subgenera,  he  adding  two  (Phocarctos,  type  Otaria  Hookcri,  and  Arcto- 
phoca,  type  Otaria  P/alippii,  a  nominal  species,  =  Arctocephalus  faV> 
landicus)  to  the  number  of  divisions  recognized  by  Gill.  The  principal 
character  on  which  the  latter  {Arc  topi  toco)  was  first  founded  proved  to 
be  an  invalid  one,**  yet  it  was  subsequently  transferred  by  Peters,  with 
a  slight  modification  of  its  diagnosis,  to  the  Arctocephalus  falHandicus. 

*  Me*m.  eta  Mas.,  Vol.  XI,  p.  203.  t  Proc.  Loud.  ZooL  Soc,  1S39,  p.  81 

X  Proc.  Essex  Institute,  Vol.  V,  p.  7. 

§   Otariat  {ypoPhocajnbata  Schrcber;  Arctocephalus,  type  Phncaursina  Linntf;  Kuine- 
topins,  typo  Otaria  californiana  Lesson,  =m  Arctocephalus  wumterienns  Grny;    < 
typo  Otaria  GiUespii  McBain;  llalarctus,  type  .iy. 

||  Sec  above,  p.  7  of  the  "  Resume*."         *    Monatsb.  .  riin,  1866,  pp.  161,  I 

•*  The  number  of  molars  of  A.  PhU'umii  was 
as  in  the  other  fur  seals,  but  the  skull  figured  and  desoril  I  .'  this 

species  had  ovidontly  lost  the  fifth  (last  but  one)  pair  of  mo  .own  by  oil  •.•{raro 

of  the  skull.    Peters  himself  afterwards  referred  his  A.  PhilippU  to  the  A        ^       ..cu*. 
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Dr.  Gray,  in  his  various  papers  published  since  pearano 

,  has  not  only  rec  agnize  I  ■         nera  all  the 
ami  subgenera  previously  pro]        I  by  Gill  and  Peters,  including  Arclo- 
vhoca  with  essentially  Profes  or  !'<•  bers's  first  ilia  of  it  (inch.  . 

dental  formula  !),  but  has  added  three  others  (JSuotaria,  Gypsophocc^ 
and  Neophoca).      Taking   into  account   I  iture   of   the   diagnostic 

characters  of  his  pseudo-genera  given  in  his  last  synopsis  of  the  family,* 
his  classification  is  too  palpably  arbitrary  to  require  a  detailed  review. 

Of  the  Species.  —  For  a  long  period  the  northern  sea  lions  were  by 
most  writers  regarded  as  specifically  identical  with  the  southern  sea 
lions,  and  the  northern  sea  bears  with  the  southern  sea  bears.  Pcron 
in  1816  first  called  attention  to  the  fact  that  the  northern  and  southern 
sea  lions  and  sea  bears  were  distinct  species.  During  ( the  following 
twenty-five  years  many  naturalists  of  high  authority  still  regarded 
them  as  identical,  whilst  others  considered  them  as  distinct.  In  1840 
they  were  for  the  last  time  seriously  confounded  ;  but  until  within  the 
last  four  years  the  two  species  of  Zalophus,  the  c/ie>  northern  and  the 
other  southern,  have  been  regarded  as  one.  It  is'  now  generally  be- 
lieved, however,  that  in  no  case  is  the  same  species  found  on  both  sides 
of  the  equator.f  In  Peron's  time  there  were  commonly  believed  to  be 
but  a  single  species  of  sea  lion  and  a  single  species  of  sea  bear.  He 
however  affirmed  that  as  many  as  twenty  species  of  sea  bears  alone 
were  confounded  under  that  name.  Since  that  time  many  nominal 
species  have  been  described,  —  doubtless  partly  in  consequence  of 
Peron's  remark,  —  until  the  number  of  distinct  names  applied  to  the 
different  sea  lions  and  sea  bears  exceeds  fifty,  while  probably  the  num- 
ber of  veritable  species  is  not  more  than  ten.  This,  in  fact,  is  the  num- 
ber now  most  commonly  recognized.  In  consequence  of  the  early  con- 
founding of  the  northern  with  the  southern  species,  an  extraordinary 
complication  of  synonymy  has  resulted,  several  of , the  earlier  names 
having  been  applied  by  different  writers  to  several  different  species. 
The  synonomy  of  some  of  these  species  hence  embraces  a  list  of  ten 
to  fifteen  different  and  variously  applied  names. 

Of  the  hair  seals,  four  apparently  unquestionable  species  are  now  well 

*  Ann.  and  Mag.  Nat.  Hist.,  4th  Scries,  Vol.  IV,  p.  'ZoO.  This  synopsis  has  already 
been  quoted  in  full  on  p.  35. 

t  Sco  further  remarks  on  this  point  bolow,  under  the  head  of  M  Geographies  Distri- 
bution." 
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known,  two  of  which  (J51  'as  Stellei 

northern,  and  two  (Otaria  jubata  an  I  Zcdophut  lobai  ■-.rn. 

A  fifth  (Otaria  IIool 

recognized.     But  it  appears  to  bo  known  only  . 

itish  Museum,t  collected  many  yea  •  Falkland  I 

and  do  eem  to  have  been  m  .  by  recent  cob' 

the  Falklands  or  elsewhere.  It  differs  from  the  O.jubata,  judging  from 
the  figures  and  the  not  wholly  satisfactory  descriptions  we  have  of  it, 
mainly  in  having  the  palatal  bones  less  produced  posteriorly  ;  at  least 
this  is  the  difference  that  has  been  chiefly  dwelt  on  as  distinguishing  the 
two,  although  certain  differences  in  the  color  of  the  under-side  of  the 
body  have  also  been  mentioned.  The  skull  figured  by  Gray  is  evidently 
that  of  a  middle-aged  or  rather  young  animal.  The  form  of  the1  bony 
palate  corresponds  also  with  what  is  seen  in  middle-aged  and  youn^  spe- 
cimens of  other  hair  seals.  Having  seen  apparently  as  great  differ- 
ences in  specimens  of  the  northern  species,  unquestionably  specifically 
identical,  as  exists  between  O.jubata  and  0.  Uookcri,  I  am  le'd  to  ques- 
tion whether  the  specimens  described  as  Otaria  [Pliocarctos]  I/ookcri 
may  not  be  an  unusual  state  of  Otaria  jubata,  the  only  hair  seal  now 
known  to  exist  in  the  Falkland  Islands;  the  difference  resulting  partly 
from  age  and  partly  from  abnormal  development.  Not  having  .seen  spe- 
cimens of  the  0.  J  looker  I,  I  do  not  presume  to  assume  it  to  be  referable 
to  O.jubata;  my  design  by  this  reference  is  mainly  to  call  attention  to 
its  somewhat  doubtful  character. 

Two  genera  of  fur  seals  are  also  commonly  recognized.    One  of  these 
genera  consists  of  the  Callorlrinus  ursinus,  or  the  fur  seal  of  the  North. 
The  other  genus  embraces  numerous  nominal  species,  all  but  one  of 
which  have  been  referred  by  Peters,  and  also  by  Gray  in  his  1.. 
papers,   to   three  species,   all   of  which   have   a  southern  distribution. 

*  Pdron,  under  the  name  Olaria  clacrca  ( Voy.  aux  Terr,  austr.,  Tome  II,  pp.  54,  77), 
undoubtedly  referred  to  the  so-called  Zabphtu  lubatus  of  recent  writers.  Although  his 
description  is  rather  meagre,  tho  size  given,  as  wejl  as  the  character  of  the  hair,  and 
especially  the  context  (at  p.  77),  render  it  clear  that  ho  must  'nave  intended  to 
by  this  name  tho  species  moro  fully  described  later  by  other  writers.  Peron's  name 
was  at  first  used  by  Gray  to  designate  what  he  .  led  bbatu*,      Alth< 

there  is  little  reason  to  doubt  that  Peron's  earlier  name  of  CMMTM  refers  to  this  species, 
it  is  perhaps  not  advisable  to  substitute  for  a  well-established  name  ono  of  possibly 
doubtful  application. 

t  See  Catalogues  of  tho  British  Museum  (Seals,  1850,  p.  45;  Seals  and  Whales,  1500, 
p.  64;  Bones  of  Mammalia,  p.  140,  etc.). 
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These  arc,  Arctocephalus  falklandicus, —  one  of  the  ibed 

of  the  family,  —  A.  cinereus  and  A.  ani  ■  (=■  A.  Deta- 

il).    A.  falklandicus  inhabits  the  .shores  and  islands  of  Sooth 

S  -  ith  America  ;  A.  cinereus,  the  Australasian  Seas  ;  and  A.  antarcti 
southern  coasts  of  Africa.     These  ^  hence  have  qui:e 

irated  habitats,  yet  the  alleged  differences  between  thcin  are  Blight, 
while  in  size,  color,  character  of  the  pelage,  and  general  conforma- 
tion, they  possess  many  features  in  common.  Their  distinctness  hai 
times  been  doubted,  and  it  seems  still  to  remain  an  open  question  wheth- 
er they  form  a  single  species  or  three.  That  the  A.  falklandicus  and 
A.  antarcticus  hold  a  close  relationship  is  generally  admitted.  The  A. 
cinereus,  or  the  Australian  species,  was  believed,  through  certain  dif- 
ferences in  the  fangs  of  the  hinder  molars,  and  the  supposed  less  abund- 
ance of  the  under-fur,  to  be  quite  distinct  from  the  others.  *  Professor 
Peters,  in  his  second  paper,  placed  the  A.  cinereus  and  A.  antarcticus  in 
different  subsections  of  his  section  Arciocephalus,  characterizing  ti. 
as  follows:  w  a.  mit  sehr  sparsamer  Unterwolle  "(referring  to  A. 
antarcticus  =  0 1  aria  pus  ilia  Peters),  and  "/3.  mit  reichlieherer  Unter- 
wulle"  (referring  to  A.  cinereus).  It  is  found,  however,  that  the  fur 
of  the  latter  is  equally  rich  with  that  of  the  other  species.* 

The  distribution  of  these  alleged  species  presents  nothing  incompati- 
ble with  the  supposition  of  their  identity.  They  inhabit  islands  ono 
third  as  distant  from  the  shores  of  the  South  American,  African,  and 
Australian  continents  as  these  islands  are  from  each  other.  Other 
Pinnipedes,  as  the  sea  elephant,  range  over  nearly  the  same  area. 
Moreover,  the  distance  is  one  of  longitude  merely,  and  the  physical 
conditions  of  this  wide  area  are  hence  nearly  uniform.  Until  favored 
with  the  opportunity  of  comparing  specimens  from  til  l  ral  distant 

points,  my  opinion  as  to  the  identity  or  diversity  of  these 
remain  unsettled. 

In  respect  to  the  synonomy  of  the  eared  seals,  that  of  the  nor;. 
•ies  will  be  presently  given  in  full,  in  connection  with  the  desci 
of  these  species.     To  that  of  Otariajubata,  given  so  fully  by  Dr.  G 
in  his  first  memoir  on  these  animals,  may  be  add*  ..  as  clearly  shown 
already  by  other  writers,!  the  following   recently    recognized   name?: 

*  Ann.  and  Mag.  Nat  Hist,  8d  Series,  Vol.  XVIII,  p.  286,  1866. 

t  For  references  to  the  papers  wherein  .ymes  occur,  see  the 

"Rdsum6  of  the  recent  Contributions  to  the  Natural  History  of  the  Otariaii... 
pp.  4-10. 


42  BULLETIN   OF  THE 

Otaria  Byronia,  0.  leonina}  0.  Godeffroyi  and  0.  Ullocc  o.  . '  ,  to 
which  Bhould  bo  added  the  uO.  Ullocc?"  McBain  (—  0.  Gruli  Gun- 
ther),  the  0.  Iconina  Maack,  and  probably  also  the  0.  Hooheri  of  Gray. 

To  the  synonomy  of  Arctocephalut  Jallduudicus,  given  by  Pro: 
Peters,  the  0.  [Arctophoca'j  Philippic  Peters  and  Gray. 

To  that  of  the  A.  antarcticus  —  (j=zOtaria  pusilla  Peters,  =  Arcto- 
ccplialus  Dclalandi  Gray) — given  by  Professor  Peters  and  in  Dr. 
Gray's  above-cited  catalogues,  A.  nivosus  and  A.  schistht/perocs  Turner 
(=  A.  scJiistiqierus  Gimther). 

To  the  synonymes  of  A.  australis  may  doubtless  be  added  the  A. 
Forstcri  Gray. 

Geographical  Distribution.  —  As  long  since  announced  by  Peron, 
the  .Pinnipedes  have  their  habitats  as  definitely  circumscribed  as  do 
the  land  mammalia.  Previously,  as  already  stated,  the' northern  sea 
lions  and  sea  bears  were  popularly  regarded  as  specifically  identical 
with  the  southern  sea  lions  and  sea  bears;  and  even  as' late  as  1810 
Nilsson  entertained  the  error  regarding  their  identity  so  universally 
made  by  the  early  writers.  It  has  been  found,  however,  that  in  only 
one  instance  can  the  species  living  north  and  soutk  of  the  equator  be 
regarded  as  referable  to  even  the  same  genus.  In  this  case  the  species 
living  north  of  the  equator  {Zalophus  Gillcspii)  ranges  the  furthest  to 
the  southward  of  the  northern  species,  while  its  congener  living  south 
of  the  equator  ranges  furthest  to  the  north  of  any  of  the  southern 
species.  The  habitat  of  no  species,  so  far  as  certainly  known,  quite 
reaches  the  tropics.* 

The  eared  seals  hence  occupy  two  distinct  areas,  separated  by  the 
broad  expanse  of  the  tropical  waters.     Furthermore,  and  what  is  mo>t 
singular  in  their  distribution,  none,  as  is  well  known,  exi>t  on  the  shores 
of  the  North  Atlantic.     South  of  the  equator  they  occupy  a  broad  i 
cumpolar  belt,  extending  from  near  the  tropics  to  the  re^  intarctie 

ice.  Here  also  the}''  reach  their  greatest  numerical  development  in 
respect  to  the  number  of  species  ;  for  while  three  species  only  are 
known  from  the  northern  waters,  at  least  seven  are  commonly  reckoned 
as  inhabiting  the  southern  waters.  As  previously  remarked,  however, 
this  number  is  probably  much  too  large. 

*  Tlicro  is  a  skull  of  Otaria  jubaia  in  the  Anatomical  Musoum  o[  Harvard  University, 
labelled  as  having  come  from  "  Arica,  Tom,"  but  I  tliiuk  it  doubtful  if  it  was  collected 
at  that  point. 


MUSEUM   OF   COMI'AH  \Y. 

In  respect  t<  in  the  northern  and  bo 

crn  waters  ia  equal  ;  there  being  two  of  hair  seals  and  one  of 
at  the  north,  and  the  same  number  at  the  60uth.  One  genus,  Zalop/tus, 
;h  at  the  North  and  South.  Eumctopiusof  the  North  may  be 
regarded  as  represented  at  the  South  by  Otyria;  and  Cullorhinus  of  the 
North  by  Arclocephalus  at  the  South.  Callorhinus  and  Arctocephalut 
are  undoubtedly  representative  groups  ;   but  if  WO  regard  the  hitter  as 

ifthrue  Intimately  related  s]  »lmll  Imvo 

three  species  of  fur  seals  at  the  South  against  one  at  the  North.  Zo 
tophus  is  the  most  southern  genus,  its  single  species  on  each  side  of  the 
equator  nearly  reaching  the  tropics,  if  not  actually  existing  within  them 
at  Moluccas,  as  represented  by  Mr.  Murray*  in  his  map  of  the  distri- 
bution of  these  animals.  Another  interesting  fact  is  that  on  the  coast,  of 
Asia  the  northern  species  of  Zalophus  (Z.  Gillcspii)  is  well  known  to 
inhabit  Japan,  whilst  the  home  of  the  southern  species  (Z.  lobaiui)  in- 
cludes the  shores  of  Australia  and  the  neighboring  islandsyj  *o  tluft  tho 
only  two  congeneric  species  of  the  cared  seals  distributed  on  opposite 
.sides  of  the  equator  are  those  whose  habitats  most  nearly  approach  each 
other.  The  distribution  of  the  species  is  further  indicated  in  the  follow- 
ing conspectus,  which  is  designed  to  give  a  concise  view  of  tUe  different 
groups  of  the  cared  seals,  with  their  principal  distinctive  characters, 
affinities,  and  the  geographical  distribution  of  the  species-t 

*  Geographical  Distribution  of  Mammals,  Map  XXVIH,  1SCG. 

t  The  following  observations  respecting  tho  distribution  of  tho  cared  seals  of  the 
eastern  coast  of  South  America  have  been  kindly  communicated  to  me  by  Dr.  G.  A. 
Mtttick,  who  in  November  and  December,  1SG7,  visited  the  coast  of  Buenos  Ayres  for 
tho  purpose  of  obtaining  specimens  of  these  animals: 

"  Tiie  cared  seals,  of  tho  eastern  coast  of  South  America,  exist  especially  between  tho 
84th  and  40th  degrees  of  south  latitude.     North  of  the  Bio  iU  la  Plata  tho 

do  los  Lobos,  near  Maldonado.     South  of  this  river  they  occur  in 
the  Cabo  Corrientcs,  where  they  frequent  the  n  f  the  vertical  and  even 

overhanging  cliffs  (160  to  170  feet  high)  of  tin  .     I  visite  I  the  I  itter  I  m 

during  the  months  of  November  and  December,  1SC7,  where  I  had  the  opportunity 
observing  those  animals  alive.    But  as  Professor  Buhneister  and  mj 
published  the  scientific  results  of  this  excursions  [see  above  pp.  13  and  18],  but  lil 
.:;vs  to  be  added  here. 

"  As  stated -in  my  paper  in  '  Dcr  Zoologische  Carton  '  (Jan.,  1870),  only  two  species  of 
these  animals  exist  on  the  eastern  coast  of  South  America:  one,  the   OUtriajtd 
from  its  having  bufa  single  kind  of  hair,  is  known  to  the  natives  as  the  L  bo  marino  CM 
unopdo;  and  the  other,  Arcloaphahts  fulklnndicus,  from  having  both  external  hair  and 
under-fur,  is  called  tho  Lobo  marino  con  dospclos.     Of  both  I  obtained  specimen-.     Tho 


41  BULLETIN   0 

CONflrKCTUfl    OF   TJIK    GlSNEUA    AM*    SrECIM. 

Suufamilv  I  —  TRICIIOPIIOCINiE. 

"Without  under-fur.  Size  Largo  and  form  robust.  Kars  short  and  broad. 
Molars  either  t—l=  -:L=\,- 

I.      Genus  OTARIA  GUI  ex.  Pcron. 
Palatines  usually  extending  nearly  to  tho  pterygoid  processes  (sometimes 
reaching  them  and  sometimes  terminating  considerably  anterior  to  them)  ; 
their  posterior  margin  generally  nearly  straight.     Molars  |  —  $.  =  \%. 

1.  Otaria  j  ubata  Blainv.*  Habitat:  Coasts  and  islands  of  South  Amer- 
ica, from  Chili,  (Arica,  Peru?)  on  the  west,  and  the  Rio  de  la  Plata 
southward  to  the  Antarctic  Islands. 

II.  Genus  EuiuEToriAS  Gill.  \ 

,'  i 

Palatines  much  less  produced    posteriorly   than   in    Otaria.      Molars 

2.  Eumetopias  SleUeri  Peters.  Habitat :  Coasts  ay!d  islands  of  the 
North  Pacific,  from  California  and  Southern  Kamtchatka  northward. 

III.  Genus  ZALornus  Gill. 

8.  Zalophus  GUlespii  Gill.  Habitat:  Coasts  and  islands  of  tho -North 
Paeifie,  from  Lower  California  and  Southern  Japan  northward. 

4.  ZcUophus  lobalus  Peters.  Habitat:  Australasian  Seas,  especially 
the  shores  of  Australia  and  New  Holland. 

Subfamily  II.  —  OULOPIIOCIXJE. 

With  thick  under-fur.  Size  smaller ;  form  more  slender,  and  the  cars, 
and  the  toe-flaps  of  the  hinder  limbs,  much  longer  than  in  Trichophocincc. 
Molars  {-»«!  J. 

IV.    Genus  Callqriiinub  Gray* 

5.  CallorJdnus  ursinus  Gray.     Habitat :    The  continental  coasts  and 
islands  of  the  North  Paeifie,  from  California  and  Southern  (7)  Kamtchal 
northward. 


males  and  females  of  Otaria  jubaia  are  both  abundant  at  tho  Ca'.     I  PO  in 

the  month  of  December  they  bring  forth  their  young;  but  of  tho  .:  I  ob- 

served only  males.    The  females  of  the  latter  are  entirely  unknown  at  tl 
species  probably  repairing  to  other  localities  to  breed.     One  of  tho  native  gaucbos  in- 
formed me  that,  during  tho  fifteen  years  ho  had  been  accustomed  to  kill  them  hero,  ho 
had  never  mot  with  a  female." 

*  Including  Otaria  Ilookeri  Gray  ot  auct- 

I 


I 

1 
I 
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V.     Cti.us  Abctocephalus  F,  CV 

C.  ArctoccjJtulus  faUdandicus  Gray.     Habitat :    Coasts  and  islands  of 

South  America,  from  Chili  on  the  west  and  the  B  ita  southward 

to  the  Antarctic  Islands. 

V  7.  Arciocephalus  cinereus*  Gray.     Habitat:    Southern  shores  of  . 
tralia  and  Xew  Zealand  and  the  islands  to  the  southward. 

Vs.   Arctocephalus  anlarcticus*  Gray.    Habitat:  Southern  coast  of  Africa 
and  the  adjoining  islands. 

3.    On  the  North  Pacific  Species  of  Otakiadje. 

Subfamily  L  —  TRICIIOPIIOCIXiE. 
"Without  under-fur.     Size  large  and  form  robust.     Ears  short.     Molars 
either  |ZZf  —  if»  or  \zz\  «  ft. 

Genus  Eumetopias  Gill. 

Eumetopias  Gill,  Proc.  Essex  Institute,  V,  7,  11.  July,  18GG.     Type  "Otaria 
calijbrniuna  Lesson,  =  Arctocephalus  monterichsis  GraM'." 

Molars  f  ~  f  =  {*} ;  the  upper  hinder  pair  separated  from  / the  others 
bv  a  considerable  interval ;  the  last  only  double- rooted.  Postorbital 
processes  quadrate.  Palatine  surface  of  the  intermaxillaries  Hat,  only 
slightly  depressed,  and  greatly  contracted  posteriorly ;  the  palatals  mod- 
erately produced,  extending  about  three  fourths  of  the  distance  from  the 
anterior  end  of  the  zygomatic  arch  to  the  pterygoid  process ;  their  pos- 
terior margin  straight,  or  slightly  or  deeply  cmarginate  ;  rarely  deeply  so 
in  old  a^e. 

Eumetopias  henco  differs  from  Otaria,  as  restricted  by  Gill,  in 
ing  one  pair  less  of  upper  molars,t  a  much  less  posterior  extension 
the  palatine  bones,  and  in  having  the  posterior  portion  of  the  e 
of  the  intermaxillaries  less  than  one  third,  instead  of  more  than  one 
half,  the  width  of  the  anterior  portion,  and  but  slightly  instead  of  deeply 
depressed;   also  in  the  form  of  the   postorbital    processes,   which  in 
Eumetopias  are  quadrate,  while  in  Otaria  they  form  an  obtuse,  nearly 
equilateral  triangle,  the  apex  of  which  points  outward.     In  Otaria  th 
are  also  more  produced.     In  the  general  character  of  the  .  in 

color,  in  proportions  and  size,  there  seems  to  be  a  close  resembla; 

*  Perhaps  the  A.  cinereus  and  the  A.  a7itarcticus  are  to  be  referred  to  the  A.  Jed 
icus,  in  which  case  the  habitat  of  this  species  is  the  souths 

t  See  the  characters  of  Otaria  given  in  the  preceding  M  Conspectus,"  p.  43. 
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between  the  single  km  leUeri)  and 

single  known  species  of  Otaria  (0.  julatu). 

Eumetopias  differs  from  Zalophus  through  the  pre 

ice  between  the  fourth  and  fifth  pairs  oi 
emargination  of  the  posterior  border  of  the  palatine  bones,  the  quad- 
rate instead  of  the  triangular  and  posteriorly  pointed  form  of  the  p 
Orbital  processes,  the  less  relative  breadth  of  the  posterior  nares,  and 
the  larger  size  of  the  facial  angle ;  also  through  its  much  broader  muz- 
zle, the  less  degree  of  the  posiorbital  constriction  of  the  skull,  and 
much  less  developed  sagittal  crest.     It  differs  from  Neophoca  Gray,  as 
nearly  as  can  be  determined  from  the  published  figures  and  defective 
descriptions,  in  nearly  the  same  manner.  , 

l 

Eumetopias  Stcllcri  Peters,    Steller's  Ska  Lion*.  I 

.   I 
Leo  marinrn  Steller,  Nov.  Coinm.  Petrop.,  XI,  3G0,  1751. 

'*  Phoca  jubata  Sciireker,  Saugcth.,  300,  Ixxxiii,  1775  (in  part  only-  not  P. 

•    jubata  Fontcr)."  /  /         ' 

Phocajubata  Gmi-:mn,  Syst.  Nat.,  I,  C3,  17SS  (in  part).  / 

M        "     Pander  and  D 'Alton,  Skclcto  dor  Robben  und  Lamant,  PI. 
Ill,  Figs.  (1,  o,  i',  182G. 
(Maria jubata  Pbron,  Voyage  Terr.  austjs,  II,  40,  isig.  / 

"        "      Nilbhon,  Arch.  f.  Naturgcseh.,  1841,  32'.)  (in  part  only). 
Otaria  Stellcri  Lksson,  Diet.  Class.  Hist.  Nat.,  XIII,  420,  1828. 
Phoca  Stcllfiri  PlHCHBR,  Synop.  Mum.,  231,  1H29. 
Otaria  SteUeri  J.  Mullku,  Arch.  i'.  Naturgcseh.,  1841,  330,  333. 

"         M      Gray,  Cat  Seals  in  Brit  Mus.,  -i7,  hs:,o. 

"  "      Sclateu,  Proc.  Zool.  Soc,  1868,  190. 

"         "      Gray,' Cat  Seals  and  Whales  in  Brit  Mus.,  go,  1SGG. 
Otaria  (Eumetopias)  Slelleri  Peters,  Monatasb,  Akad.  Berlin,  1SGG,  27-;,  G71. 
Eumetopias  Stellcri  Gray,  Ann.  and  Mag.  Nat  I  list.,  3d  Scr.,  XVIII,  233. 
Otaria culifurniana  Li:ssok,  Diet.  Class.  Hist  Nat,  XIII,  420,  1828. 
Phoca  calif umiana  Fischer,  Synop.  Mann,  231,  hs29. 
Eumetopias  californianus  Gill,  Proc.  Essox  Inst.,  V,  13,  July,  18G6j 
Arctoccp/ialus  monteriensi*  Gray,  Proc.  Zpol.  Soc.,  1859,  360,  PL  lxxii  (in  part).* 
Le  Lion  marin  Burrox,  Hist  Nat,  Suppl.,  VI,  337,  1782  (in  part). 
Leonine  Seed  PENNANT,  Arctic  Zoology.  1,  1^00  (in  part). 

Color.  —  General  eolor  of  the  upper  side  of  the  body  varying  from  pale 
yellowish  brown  to  reddish  brown ;  much  darker  towards  the  tail,  and  not 

*  Excluding  the  skin  (and  young  skull?),  hero  doubtfully  referred  to  A.  MMftrtM 

and  afterwards  described  by  the  same  author  as  A.  californianus,  in  Cat.  Seals  and 
Whales,  p.  51  (18GG). 
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unfrequently  marked  o:.  iek  and  sides  with  irrcr'  ped  dark 

brown  patches,  lea  below  the  median   line  are  reddish,  shadin" 

above  into  the  lighter  color  of  the  back,  and  below  into  the  i  color 

of  the  lower  I  Lower  side  of  the  body  dusky  redd'..-!. -brown,  da. 

on  the  hinder  portion  of  the  abdomen.     Limbs  dark  reddish-brown, 
proacliing  black,  especially  externally. 

While  the  general  aspect  of  the  color  is  as  above  indicated,  the  h 
individually  greatly  vary  in  color.     While  some  are  entirely  pale  yellow- 
ish, others  are  yellowish  only  at  the  tip,  and  dark  below,  and  others  are 

i  reddish-brown  or  nearly  black  throughout.     The  mixture  of  tl 
two  colors  gives  a  brindled  appearance  on  some  parts  of  the  body,  and,  to 
a  much  greater  extent  in  some  specimens  than  in  others.     The  relative 
proportion  of  the  light  and  dark  hairs  determine  the  general  color  of  the 
different  regions  of  the  body.  , 

The  color  appears  to  vary  much  in  different  individuals,  not  only  with 
age  and  sex,  but  irrespective  of  sex  and  age.  ■    ' 

Hair.  —  The  hair  is  of  two  kinds,  the  outer  of  which  is  straight,  coarse, 
stiff,  and  flattened.  Beneath  this  is  an  exceedingly  sparse,  v|ry  short, 
finer  under-coat,  so  short  and  in  such  small  quantity  as  tooe  detected  only 
with  difliculty.  The  hair  is  longest  on  the  anterior  half  of  the  body, 
where  it  has  an  average  length  of  40  mm. ;  it  decreases  in  length  pos- 
teriorly, and  towards  the  tail  has  an  average  length  of  only  15  mm.  It  is 
still  shorter  on  the  abdomen,  whilst  on  the  limbs  it  is  much  more  reduced, 
and  disappears  entirely  towards  the  ends  of  the  digits.  The  end  of  the 
nose,  the  soles  and  palms,  the  anal  region,  and  the  extra-digital  cartilagi- 
nous flaps  are  naked  and  black.  The  whiskers  are  long,  slender,  and  cylin- 
drical, white  or  brownish-white,  and  set  in  four  or  five  rather  indistinct 
rows.  Some  of  the  longest  sometimes  reach  a  length  of  50  cent.,  or  about 
twenty  inches,  with  a  maximum  thickness  of  2  nun. 

Size,  —  The  length  of  full-grown  males  is  about  twelve  or  thirfr 
According  to  Captain  Bryant  they  frequently  reach  the  latter  size,  and  a 
weight  of  from  fifteen  to  eighteen  hundred  pounds.     Th<  B,  he  ob- 

serves, are  much  more  slender  than  the  males,  and  do  not  attain  to  ;.. 
than  one  fourth  the  weight  of  the  latter. 

Ears,  —  The  ears  (Fig.  8,  PI.  I)  are  short  and  pointed,  but  much  bro.. 
than  those  of  the  Northern  fur  seal  (Fig.  13,  PL  II),  though  of  only  half 
their  length. 

Hind  Limbs,  —  The  hind  feet  (Fig.   7,  PL  I,  -Js  nat,  size)  an 
and,  gradually  widening  from  the  tarsus,  reach  their  greatest  breadth  at 
the  end  of  the  toes.     Their  length  is  short  as  compared  to  their  breadth, 
the  distance  between  the  ends  of  the  outer  toes  when  spread  nearly  | 
ling  the  whole  length  of  the  foot.     The  toes  are  terminated  with  strong 
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cartilaginous  flaps,  covered  with  a  thick  lent:. 

icply  indented  opposite  the  intervals  between  tin 
connect  the  rather  diverging  digi  mi 

■with  long,  well-developed  nails;  the  out'  i  it  true  n 

in  place  of  them  are  thickened,  horny  disks,  wh 
rudimentary  nails,  which  an  examination  oi'  the  skeleton  them  to 

litly  shorter  than  the  three  middle  ones,  v. 
are  lub-eqUaL 

Fore  Limbs.  —  The  fore  feet  (Fig.  G,  PL  I,  V',;  n:it-  -s-ze)  are  la 
angular,  and   situated  but  a  little   in   front  of  ..  lie  of  the  body. 

They  terminate  in  a  thick,  hard,  membranous  flap,  which  is  slightly  and 
somewhat  irregularly  indented  on  the  inner  side.    The  terminations  o. 
digits  are  indicated  by  small  circular  horny  disks  or  rudimentary  nail 

Measurements.  —  The  following  table  of  external  measurements  of  two 
males,  one  very  aged  and  the  other  mature,  indicates  the  general  propor- 
tions of  the  body.  A  part  were  taken  from  the  moist  skins  before  stuffing, 
and  the  others  from  the  same  skins  mounted.  /   i  f 

f 
Measurements  of  Two  Skins  of  Eumetopias  Stelleiu. 


. 

No.  2' 

)20. 

y   No.  2C 

)21. 

$  10  years  old. 

£  1.";  \\. 

Unmounted. 

Mounted. 

Unmounted. 

Mounted. 

Length  of  body 

2,7.")0 

2,700 

2,89G 

3,010 

"  tail 

100 

100 



110 

Extent  of  outstretched  fore  limbs  . 

2,362 







Length  of  hand 

575 

560 

635 

Breadth"    " 

337 



Length  "   foot  .        .        . 

550 

540 



Breadth"     "    at  tarsus 

210 



1 

"     "     "  cuds  of  the  toe-flaps 

4;:> 



440 

Length  of  flaps  of  outer  toe    . 

21)0 

200 



"     "       "    2d  toe     . 

17 'J 

l  :>(•) 



"        "     "      "   3d  toe 

152 

147 



"     "      u   4th  toe  . 

164 

150 



"        "     "      "   inner  toe    . 

164 

150 

-L- 

Distance  from  end  of  nose  to  eye 

215 

190 

— 

««          <<           <<           a      .,",.. 

365 

— 

"       between  the  eyes  . 

1'.).") 

— 

"    ears       . 

872 

— 

Length  of  the  ear        .... 

37 

;;;> 

— 

"       "  longest  barbulo 

3-12 

— 

, 

Dist  between  points  of  longest  harbules 

— 



Circumference  of  the  body  at  fore  limbs 



— 

! 

"                  "           "  '   near  the  tail 



1 ,000 

— 

. 

"                 "        head  at  the  ears 



— 

Length  of  body  to  end  of  hind  limbs  .     . 

3,450 

--. 

MUSEUM   OK   COMPARATIVE  Z00L0G7. 

Skull  —  Tin:  skull  (Figs.  .'>  and  4,  woodcuts,  pp.  57-58,  and  Figs.  1  -<4.,  1*1. 
I)  varies  greatly  i  individuals,  not  only  in  its  genera]  form,  bat 

in  t Le  shapo  of  its  different  bones.     The  occipital  and  median  crests  arc 

doubtless  not  much  developed  before  llic  fifth  or  sixth  year.  'J'lie  hones 
thicken  greatly  after  the  animal  attains  maturity,  and  the  palate  becomes 
more  flattened.  In  the  adult  male  the  brain-box  may  be  described  as 
Bubfiuadrate,  narrower  anteriorly,  where  the  skull  is  abruptly  contracted. 
jrcatesl  diameter  of  the  skull  is  at  the  posterior  end  of  the  zygoma, 
is  equal  to  three  fifths  of  its  length.  The  post-orbital  processes  are 
strongly  developed  and  quadrate;  the  forehead  is  fiat,  and  the  facial  pro- 
file is  either  abruptly  or  gradually  declined  ;  the  muzzle  is  broad,  equal 
in  breadth  in  front  to  the  distance  between  the  orbits.  The  palatal  sur- 
face of  the  intermaxillaries  is  flat,  or  slightly  depressed  anteriorly,  and  very 
slightly  contracted  posteriorly.  Laterally  the  intermaxillaries  neach  nearly 
to  the  end  of  the  palatals.  The  latter  are  much  contracted  posteriorly, 
and  terminate  quite  far  in  front  of  the  hamuli  pterygoidii.  '  LJoth  the 
anterior  and  posterior  nares  are  a  little  narrower  than  high.  The  nasals 
are  widest  anteriorly.  The  last  (fifth)  pair  of  uppey  molarsj'is  placed 
far  behind  the  fourth  pair,  the  space  between  them  bcAng  about  equal 
to  that  occupied  by  two  molars.  The  males  in  old  age  have  exceed- 
ingly high  occipital  and  sagittal  crests,  most  developed  posteriorly  ;  an- 
teriorly they  diverge  and  terminate  in  the  hinder  edge  of?  the  postorbital 
processes. 

The  lower  jaw  is  massive  and  strong.  Its  coronoid  processes  are  greatly 
developed,  as  are  the  tuberosities  at  the  angles  of  the  rami,  and  a  second 
tuberosity  on  the  lower  inner  edge  of  each  ramus  (see  Figs.  9-11, 
ri.  III). 

It  should  be  added  that  the  above  description  of  the  skull  refers  ex- 
clusively to  the  male.     Having  no  skulls  of  the  female,  I  am  unable  to 
state  definitely  how  the  sexes  differ  in  respect  to  the  form  of  the  skull. 
Judging,  however,  from  the  sexual  variations  seen  in  Callorhinus  urstnttf, 
Otaria  jubata,  and  other  species  of  the  Otariada',  the  skull  of  the  female 
would  be  not  only  very  much  smaller,  but  it  would  lack  almost  totally 
high  occipital  and  sagittal  crests  exhibited  by  the  male,  and  have  all  the 
processes  for  the  attachment  of  muscles  less  developed.    The  teeth,  es- 
pecially the  canines,  arc  relatively  much  smaller,  as  is  also  the  lower  jaw. 
In  other  words,  the  female  skull  would  doubtless  closely  resemble  the  skull 
of  a  yearling  male.     The  annexed  table  of  measurements  indie, 
further  the  general  form  of  the  male  skull  and  the  relative  proportions  of 
its  different  regions. 

VOL.  II.  4 
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Measurements  of  the  Skull. 


No.  2 

2 

Middle  .i0'cd. 

Ver, 

£ 

i 

374 

385 

•      2! 

Dist,  from  ant.  edge  of  intermaxillary  to  hamuli  pterygoidii 

"           "              "              "         to  last  molar  (left  side) 

160 

160 

'    "    .        «              "               u            "           "    (right  side) 

160 

"            "               "                "      to  ant.  edge  of  zygm.  arch 

140 

a                    u                         it                           «                 p0St_             U                  it 

24o 

21 

"            "               "                "          to  auditory  orifice 

290 

300 

1  Length  of  left  palatine  bone  (inner  cd^c) 

50 

64 

"    "    '     "          u      (outer  edge)     .        ... 

55 

68 

""  right    "          "     (inner  edge) 

45 

63 

11      "       "          "      (outer  edge)     .... 

49 

163 

Breadth  of  right  palatine  anteriorly          .... 

16 

19- 

left        "                "             

19 

'    21 

"            right     "         posteriorly         .... 

12 

'    'l6 

left         "                 "              

13 

18 

Distance  from  edge  of  palatals  to  ptyg.  process 

•  "          "           "       last  molar  to  post,  edge  of  palatals 

V 

32' 

f 

(left  side) 

42 

Depression  of  palate  below  alveoli  of  canines 

\4 

17 

"           "          2d  and  3d  molars    . 

41 

38 

4th  molar   . 

18 

20 

Length  of  the  nasals  (outer  cd^c) 

c2/ 

47/ 

64 

(inner  edge) 

49 

Breadth  of  nasals  (anteriorly)  .    • 

32 

38 

"       "       (posteriorly) 

45 

44 

"       of  the  skull  at  the  canines 

95 

110 

u                   "     postorbital  processes     .        .  * 

120 

130 

"     paroccipital      " 

200 

"           "      anterior  nares  (vertical)         .... 

54 

«•     (transverse) 

48 

55 

"           "      posterior  nares  (vertical)       .... 

32 

42 

"       (transverse) 

30 

36 

Length  of  zygomatic  foramen 

lit; 

120 

Breadth            "             " 

80 

Diameter  of  foramen  magnum  (transverse) 

no 

33 

"         "        "            "         (antcro-postcrior) 

33 

Greatest  height  of  skull  (paroc.  pn>e.  to  topof  occip.  crest) 

14  5 

165 

Distance  from  lower  edge  of  condyles      "         "'             " 

132 

140 

Height  of  .skull  from  hamuli  ptcryg.  to  top  of  sagittal  crest 

Length  of  sagittal  crest    ....... 

80 

Greatest  height  of  sagittal  crest    ...... 

:;:» 

Length  of  lower  jaw         ....... 

270 

Breadth  of  the  lower  jaw  at  the  condyles     .... 

185 

. 

"       last  molar 

100 

110 

"          "             "        in  front 

65 

"      condyle 

Height  of  lower  jaw  at  the  coronoid  proems 

vV> 

°             "          "     at  symphysis                      , 

05 

75 

. 
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Teeth.  —  Last  upper  molar  ii  -rooted,  and  its  crown  directed  K 

wards.    All  the  other  molars  are  sin^lc-rooted,  with  a  slight  median  longi- 
tudinal groove  on   the  outside.     Tlieir  crowns   arc   irregularly   i  mica), 

ited,  and  jut  out  over  their  contra*  idc  of  thi 

hollowed.      Surface  of  the  crowns  roughened  with  minute,  longitudinal 

iVOS  and  ridges.     The  upper  molars  have  no  trace  of*  the  supplcn.. 
points  to   the   crowns   seen    in   many   species  of   this  family.     The  I 
molars,  particularly  the  third  and  I'ourth,  have  very  slight  accessory  CUSpS. 
Nocks  .Of  the  molars   Uniform  in  size  with  the  Upper  part  of   the   I. 
Fangs  of  the  molars  gradually  tapering,   those  of  the   first  and   BC( 
upper  much  curved  inwards;  that  of  the  third  less  so;  that  of  the  fourth 

ght;  the  two  fangs  of  the  fifth  are  directed  abruptly  forward,  the 
posterior  one  much  the  smaller.  Canines  of  both  jaws  very  large,  the 
upper,  however,  much  the  larger;  the  lower  more  curved.  Of  the  (tix 
incisors  oi  the  upper  jaw,  those  of  the  outer  pair  are  much  larger  than 
the  middle  ones,  two  thirds  as  long  as  the  canines,  and  much  like  them  in 
form.  The  middle  ones  have  their  antero-posterior  diamctctf  nearly  iwiec 
their  lateral  diameter,  and  their  crowns  arc  divided  transversely.  The 
fangs  of  the  inner  pair  arc  slightly  bifid.  Of  the  four  lower  incisors  the 
outer  are  much  the  longer.  Figures  5-5  e  (one  half  natural  size),  Plate  I, 
shows  the  form  of  the  teeth,  and  the  subjoined  table  their  size,* 

Measurements  of  the   Teeth. 
A.  —  Teeth  of  the  Utter  Jaw. 


Molars. 

Incisors. 

•5th. 

4th. 

33 

13 

6 

14 

13 
9 

Cd. 

2d. 

1st. 

Outer. 

Middle. 

Inner. 

Total  length     . 
Length  of  the  crown 
neekj 
"         "        root|       . 
Antcro  posterior  diameter  § 
Lateral  diameter  § 

27 

9 

6 

12 

11.5 

6.5 

36 
13 
6 
15 
13 
10 

37 
13 
6 
18 
13 
10 

40 

;i 

6 

23 

11.5 

8.5 

84 

34 

6 

M 

20 

63 
23 

7 

15 

12 

29 
5 

7 

7 
5 

4 
7 

•    6 

4 

*  These  figures  and  dimensions  (the-  latter  given  in  nnlli:  :~o  taken  from  tho 

younger  or  middle-aged  speeimen,  in  which  the  dentition  was  perfect  and  normal.    la 

old  age  many  of  tho  teeth  arc  usually  broken,  and  a  portion  of  them  often  entirely 
wanting,  through  loss  from  accident.  As  the  lower  canines  could  not  bo  removed  with- 
out removing  a  portion  of  tho  jaw,  they  have  not  been  figured  nor  fully  measured. 

t  Tho  distance  from  tho  crown  to  tho  alveolus. 

|.  The  portion  of  tho  tooth  inserted  in  tho  jaw. 

§  At  tho  baso  of  tho  crown. 
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Teeth  or  the  Lowes  Jaw. 


• 

Mol 

■/'. 
0 

O 

Inci 

4th. 

3d. 

30 

5 

15 
10.5 

8.5 

8 

4 

19 

7 
9 

4 

10 

0 

5 

Total  length         .... 
Length  01  the  crown 

"      neck*     . 

"      roott  • 
Antero-postcrior  diameter  t  • 
Lateral  diameter  J     . 

28 
10 

5 
13 

9 
G 

42 
12 

5 
2:, 
13 

9 

42 

14 

5 

15 
10 

3D 

12 

5 

22 

12.5 

9 

35 

7 

20 

17 

Skeleton.  —  Vertebral  formula:  Cervical  vertebras,  7;  dorsal,  15;  lum- 
bar, 5;  caudal  (includingrhe  lour  sacral),  variable;  probable  average,  10. 

Ten  of  the  fifteen  ribs  articulate  with  the  sternum ;  their  sternal  por- 
tions are  entirely  cartilaginous.     Their  osseous  portions  evidently  inc. 
much  in  length  alter  middle  age.     The  apophyses  of  the  vertebra] 
well  developed.     Of  the  neural  spines  of  the  dorsal  vertebrae,  the  first, 
second,  and  third  are  sub-equal,  130  mm.  long;    they  gradually  shorten 
posteriorly,  the  last  having  a  length  of  only  75  mm.  / 

The  sternum  is  normally  composed  of  nine  osseous  thick  and  broad 
segments,  the  first  and  last  \wy  long,  the  eighth  shortest  Between  the 
eighth  and  ninth  a  shorter  "cartilaginous  one  is  sometimes  intercalated  (as 

in  specimen  No.  21)20). 

The  pelvis  (already  fully  described  on  pages  27-29)  is  well  dcvclo] 
The  ilia  are  very  long  and  narrow  antero-posteriorly.  The  pubic  bones 
are  unanchylosed,  they  being  merely  approximate  at  their  posterior  ex- 
tremities. Probably  in  the  females  (as  in  Callurhinus  ursinus),  they  are 
widely  separated,  and  the  whole  pelvis  much  smaller  than  in  the  males 
and  differently  shaped. 

The  humeri,  as  in  the  other  Pinnipedes,  arc  short  and  thick,  with  the 
greater  tuberosity  enormously  developed.     The  bones  of  the  fore-arm 
also  very  large  and  strong,  with  all  their  processes  greatly  d 
length  they  but  slightly  exceed  the  humerus.     The  length  of  neither  of  the 
segments  of  the  arm  quite  equals  the  length  of  the  bones  of  the  first  d 
(including  its  metacarpal  bone)  of  the  hand.     T..  :  of  the  hand 

is  the  longest,  twice  as  long  as  the  fifth,  and  very  thick  and  strong. 

The  bones  of  the  hinder  limbs  are  also  short  and  thick,  es]  ecially 
femur,  which  is  scarcely  more  than  one  third  as  long  as  the  tibia.     The 
latter  in  length  about  equals  the  foot.     The  relative  length  01  the  d 

*  Tho  distance  from  the  crown  to  the  alveolus. 
|  The  portion  inserted  in  the  jaw. 
X  At  the  base  of  the  crown. 
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is  as  follows,  the  longest   being  mentioned  first:  5th,  1st,  2d, 
4th.    The  third  and  fourth  arc  of  equal  length,  and  but  little  shorter 
the  second.     In  rcsp  ize,  the  tarsal  and  phalangeal  bones  of  th< 

digit  arc  nearly  twice  as  largo  as  those  of  the  first,  whilst  those  of  the  first 
arc  about  twice  the  size  of  those  of  either  of  the  other  three.  As  pre- 
viously noticed,  the  three  middle  digits  of  the  foot  arc  supplied  with  long 
narrow  nails  ;  the  first  and  fifth  with  rudimentary  ones,  scarcely  visible  in 
the  skin  but  quite  distinct  in  the  skulelun. 

Measurements  of  the  Bones  of  the  Hand  (metacarpal  and  phalangeal). 


« 

Middle-aged  Specimen. 

Very  old  Specimen. 

1st        2.1 

3d 

4  th 

6th 

1st 

2d    j    3d 

6th 

digit,   digit. 

digit. 

digit. 

digit. 

digit. 

digitl   digit. 

digit. 

Length  of  metacarpal  and 

• 

phalanges  . 

352    310 

240 

200 

177 

320     . 

20!     185 

Length  of  metacarpal  bone 

152     110 

85 

80 

80 

1G0 

110 

"  1st  phalanx   . 

140       95 

70 

55 

G5 

145 

1    95    J'  70 

G5 

it             tt     0(J                " 

GO  ;    SO 

GO 

45 

20 

67/ 

80 

G5 

18 

u        «  3(1         « 

25 

25 

20 

12 

35 

25 

20 

17 

Measurements  of  the  Bones  of  the  Foot  (metatarsal  and  j^cilanrjcal). 


Middle-aged  Specimen. 

Very  old  Specimen. 

1st 

2d 

3d    |  4th 

5th 

1st 

2d 

3d 

4rh 

oth 

digit. 

digit. 

digit,   digit. 

digit. 

digit 

digit. 

digit. 

digit. 

digit. 

Length  of  metatarsal  and 

phalanges  . 

310 

290 

290 

305 

328 

320 

317 

327 

350 

350 

Length  of  metatarsal  bone 

120 

95 

95 

110 

130 

145 

110 

110 

120 

"      "  1st  phalanx     . 

140 

90 

90 

90 

93 

130 

100 

105 

105 

110 

«      t<  2d         " 

50 

75 

75 

80 

70 

45 

35 

2 

"      "3d 



30 

SO      25 

35 



27 

27 

"      "  nail      . 

40 

37 

50 

55 

50 

The  hyoid   bone  is  greatly  developed.      Each   ramus  consists  of 
segments,  its  two  rami  being  connected  together  by  a  transverse  segment 
articulating  with  the  juncture  of  the  fourth  and  fifth  segments.     All 
parts  of  the  hyoid  bone  are  very  thick,  especially  the  tr.,  and  an- 

terior segments;  relatively  much  more  so   than  in  Callorhinus.      In 
common  Phoea  the  hyoid  bone  is  reduced    almost  to  a  bony   filament. 
The  length  of  the  hyoid  bone  in  the  present  species  is  270  mm.;  of  thfl 
transverse  segment,  Go  mm. ;  circumference  of  the  transverse  segment,  45 
mm. ;  of  the  segment  at  the  thickest  part,  95. 
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Measurement*  of  the  Skeleton, 


• 

-.<  -,. 

y.  - 

/.  - 

*o 

2,035 

Whold  length  of  skeleton  (including  skull)  . 

2,7 

Lcn 

..ill            

II 

"  cervie.il  vertebra) 

u 

"  dorsal          "             

1,050 

lifl 

H 

"  lumbar        "                 

340  • 

u 

"  caudal         "             

tt 

"  first  rib 

200 

tt 

"         "      osseous  portion 

1 30 

tt 

"        "      cartilaginous  portion 

130 

u 

"  second  rib 

345 

205 

tt 

"          "        osseous  portion    .         .         .  , 

175 

i  ]  " '' 

u 

"          "        cartilaginous  portion 

170 

1.0 

<< 

"  third  rib      .                 .     • 

410 

,:o 

u 

"         "      osseous  portion 

230 

•    '.70 

tt 

"         "      cartilaginous  portion     .... 

180 

140 

u 

"  fourth  rib 

sro, 

470 
1 

<< 

"          "        osseous  portion 

u 

"          "        cartilaginous  portion 

196 

u 

"  fifth  rib 

545 

530 

ft 

"         "      osseous  portion 

320 

370 

u 

"        "      cartilaginous  portion 

215 

ICO 

tt 

"  sixth  rib 

5  SO 

500 

a 

u        "       osseous  portion 

3fi/J 

420 

it 

M        "       cartilaginous  portion 

220 

-     170 

tt 

"  seventh  rib 

640 

620 

it 

"          "         osseous  portion       .... 

440 

<t 

"          "         cartilaginous  portion 

240 

tt 

"  eighth  rib 

670 

670 

tt 

"          "         osseous  portion     ..... 

•  420 

480 

ft 

u          "         cartilaginous  portion        .         .       ». 

250 

100 

ft 

u  ninth  rib 

710 

•  » 

M          "       osseous  portion          .... 

420 

tt 

"          "       cartilaginous  portion    .... 

200 

tt 

"  tenth  rib          .         .        .         . 

750 

7,-, 

tt 

"          "      osseous  portion 

tt 

"          "       cartilaginous  portion 

tt 

"  eleventh  rib,  088COU8  portion  only 

. 

tt 

"  twelfth  rib          "           " 

tt 

"  thirteenth  rib     ««'««•.«             ... 

450 

ft 

"  fourteenth  rib    "           "         " 

410 

tt 

"  fifteenth  rib        "           u        u       *     . 

340 

ft 

u  sternum  (ossified  portion)        .... 

tt 

"        "         1st  segment 

130 

tt 

tt              it              o  ]                 II 

a 

H       3d        "               

70 

a 

"        "        4th       "            

65 

80 

it 

5th       "               

B5 

it 

M        6  th        "            

tt 

"         "         7th        "                 

tt 

"           «           Sell          "                 

05 

tt 

"         *        9th        " 

70 

77 

tt 

w        H        6upernum.  eartilag.  6eg.(bet.  Sth  and  Oth) 

30 

— 
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'j-j 


0  0 

—  5 

SI  vt 

fe- 

fe- 

*o 

<v 

th  of  scapula 

830 

370 

adth  of     " 

350 

it  height  of  its  spine 

45 

,.  ngtli  of  humerus  ........ 

- 

rcumfcrcnce  of  its  head    ....... 

2fJ0 

Lcust  circumference  of  the  humerus         .... 

170 

180 

£th  of  radius 

260 

310 

310 

[  Longest  diameter  of  upper  end  of  ulna         .... 

100 

130 

Length  of  carpus 

80 

80 

"       "  metacarpus  and  1st  digit 

350 

3C0 

<i            U                   U                     tt        o,1         it 

310 

320 

tt               tt                       it                          ft         r,A          it 

utl                         ..... 

240 

250 

n        it             n              tt     4f]i    w 

"       "           "            "     5th   **        .'.'.'.'. 

200 
176 

2/ 
1,850 

"       "  femur 

170 

220 

Circumference  of  neck 

125 

1*20 

"       "  fibula / 

t     320f 
/      310* 

'       140 

340 
330 

"       "  tarsus       

ICO 

"       "  metatarsus  and  1st  digit 

310 

270 

11             tt                   tt                    it        r)/l         M 

290 

290 

ti             it                    tt     .               tt        o.l         tt 

290 

270 

"       "          "          M    4th  "     .    '    .'.'.'. 

y     305 

'      227 

285 

"       "           "           "     5th  "         ... 

310 

"       "  innominate  bone 

320 

360 

Greatest  width  of  the  pelvis  anteriorly         .... 

140 

1G0 

Length  of  ilium         ........ 

140 

160 

"       "  ischio-pubic  bones 

140 

200 

"       "  thyroid  foramen 



200 

"       "  os  penis       ........ 

170 

170 

Width  of  hand  at  base  of  digits 

160 

__ 

"      "  foot        "          «« 

130 

140 

The  os  penis  (Fig.  13,  Plate  III)  is  170  mm.  long,  slightly  arched, 
somewhat  flattened  above,  especially  posteriorly,  sharply  convex  below, 
and  abruptly  expanded  and  squarely  truncate  at  the  end.  Its,  circumfer- 
ence at  the  base  is  72  mm. ;  just  behind  the  terminal  expansion,  32  mm. ; 
and  the  terminal  expansion  itself,  Go  mm. 

The  above  table  gives  the  principal  measurements  of  the  bones  of 
the  skeleton.     Measurements  of  both  spei  are  given,  as  in  previous 

tables,  for  the  purpose  of  illustrating  the  variations  that  occur  in  the  1 
tive  size  of  different  parts  after  maturity  is  attained,  and  also  for  <hc  pur- 
pose of  illustrating  individual  variation,  which  in  some  particulars  these 
specimens  exhibit  in  a  marked  degree.  The  ribs,  it  will  be  observed, 
fer  but  slightly  in  total  length  in  the  two;  not  nearly  so  much  as  would  bo 
expected  from  the  much  greater  bulk  of  the  body  of  the  older  specimen. 
It  will  be  noticed  that  the  principal  differences  in  the  ribs  consist  in  the 


5t>  BULJ  OF   THE 

relative  length  of  the  bony  to  i  inous  porti  older 

ossified  portion  being  much  longer  and  baa 

in  tho  other.    An  irregularity  will  be  also  o  . 

nal  segments,  the  younger  having  a  supernumerary  cartilagi* 

nous  one  between  the  8th  and  Oth  normal  on 

Age  and  Sexual  Variation**  —  In  regard  to  the  present 
tcrial  does  not  furnish  man}  se  points,  the  two 

males  contained  in  Captain  Bryant's  collection  constitute  at  present  my 
only  resources.     These  examples,  he  writes  me,  ••  as  avera"G 

specimens  of  full-grown  males,  but  in  the  selection,"  he  says,  u  we  were 
governed  somewhat  by  the  desire  to  have  skins  perfectly  haired,  many  of 
the  animals  being  chafed  by  the  rocks,  even  to  having  sores."  "  I  should 
estimate,"  he  further  adds,  "  the  age  of  one  of  them  to  be  nine  or  ten 
years,  that  of  the  other  fifteen."  These  specimens,  however,  differ  consid- 
erably from  each  other  in  color,  size,  and  proportions.  Some  of  these  dix-  i 
ferences  are  clearly  due  to  age,  but  others  equally  great  cannot  be  thus 
explained.  These  specimens  show  that  the  body  increases  greatly  in  bulk, 
and  the  bones  in  size  and  density,  after  the  animal  has  reached  itsyadultf 
length.  The  crests  of  the  skull  are  almost  wholly  developed  aftt/r  this 
period,  and  in  great  measure  also  the  spines  or  ridges  of  the  scapulas. 
The  processes  for  the  attachment  of  the  muscles  also  increase,  as  do  the 
vertebral  or  osseous  portions  of  the  ribs.  The  teeth  also  change  greatly 
in  size  and  form  after  maturity  is  attained.  They  not  only  increase  in  size, 
especially  the  canines,  but  become  much  worn  and  misshapen  by  long  use. 
In  old  specimens  a  greater  or  less  proportion  of  the  teeth  are  said  to  be  cither 
entirely  wanting  or  broken,  as  is  the  case  in  the  older  of  the  two  specimens 
before  me.*  Respecting  the  younger  stages  I  am  without  data,  as  well  as 
in  respect  to  sexual  variation.  In  these  points  the  present  species  does 
not  probably  differ  much  from  Callorhinus  ursinus,  adult  females  and  the 
young  of  which  are  described  further  on.  It  is  well  known,  however,  that 
the  females  are  much  smaller  than  the  males;  as  already  suggested,  they 
doubtless  also  lack  the  greatly  developed  sagittal  and  occipital  crests  of 
the  males,  as  do  the  females  of  C.  urnmu  and  Otaria  jubaia. 

Individual  Variation,  —  The  present   specimens,  jh  only  two  in 

number  and  of  different  ages,  indicate  that  the  species  under  consideration 
is  subject  to  a  great  amount  of  individual  variation.  This  variation  u 
ingly  shown  in  the  skull,  as  seen  in  the  following  woodcuts  (pp.  a7-."»S). 
After  allowing  for  the  differences  age  would  makes  as  in 
the  sagittal  crest,  the  rounded  outline  of  the  front  edges  of  the  inter- 
maxillarics,  the  smaller  size  of  the  posjborbital  processes,  the  greater  dis- 
tinctness of  the  sutures,  and  perhaps  the  more  sloping  outline  of  the  fore- 

*  Sec  Fig.  3,  Plato  I. 
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•  ■;•  !••  Fig.  2.t 


head  in  the  younger  (Figs.  1  and  4),  there  is  left  a  radical  ,di;Tcrence  in 
the  general  form  of  the  two  skulls,  which  must  have  increased  as  the 
younger  animal  advanced  in  years.  In  length  the  two  skulls  Vary  only  ;.  I 
a  tenth  of  an  inch;  the  younger,  however,  is  considerably  the  narrower  and 
much  deeper,  especially  posteriorly,  while  its  facial/ar/glc  i/  much  less. 
The  direction  of  the  latero-occipital  crests,  the  form/ and  projection  of 
the  occipital  condyles,  and  especially  their  situation  relative  to  the  par- 
occipital  processes,  are  exceedingly  different  in  the  two  skulls,  as  clearly 
shown  in  Figs.  3  and  4,  —  as  different  as  might  be  expected  to  occur  in 

Fig.  34 


*  Fig.  1,  anterior  portion  of  too  skull  of  No.  2920  (toft  side),  showing  the  form  of  tho 
nasals,  tho  zygomatic  and  postorbital  processes,  and  tho  posterior  outlino  of  the  inter- 
auxiliaries,  seen  from  above. 

t  Fig.  2,  same  of  Xo.  2021.  J  Fig.  S,  skull  of  No.  2021,  seen  in  profile. 
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quite  distinct  In  tin  ill  the  dii 

are  nearly  as  great  as  in  thi  rior  portion.     In  the  older 

ratio  of  the  height  of  the  skull  at  the  base  of  the  second   molar  I 
height  at  the  base  of  the  fourth  is  as  81  to  100;  the  corresponding  ratio 

Ffc.  4.* 


in  the  younger  skull  is  as  74  to  100.     It  may  be  added  that  the  same  ratio 
in  Dr.  Gray's  figure  of  the  skull  of  Zaloplius  Giltaspii]  is  as  70  to  100, 
showing  that  the  rounder  skull  in  this  character  more  resembles  the  Z.  Gil- 
lespii,  —  which  different  writers  have  spoken  of  as  remarkable  for  the  great 
declination  of  the  face,  —  than  it  does  the  older  skull  of  the  same  spe 
There  are  also  great  differences  in  the  relative  length  and  shape  of  the 
nasal  bones,  and  in  the  form  of  the  posterior  outline  of  the  intcrmax 
(Figs.  1  and  2).     In  the  younger  specimen  they  extend  further  b.     . 
in  the  older,  farther  OVCn  than  the  end  of  the  nasals,  while  in  the  older  tho 
nasals  extend  beyond  the  intermaxillaries. 

In  respect  to  the  posterior  aspect  of  the  skull  (Figs.  2  and  4,  Plato  I), 
the  differences  are  no  less  great.  The,  heigh;  of  the  occipital  bone  is  about 
fifteen  per  cent  greater  in  the  young  skull  (Fig.  2,  PL  I),  "which  would  be 
much  increased  by  ago  through  the  further  dovclopmont  of  the  sapraoo" 
cipital  crest.  The  breadth  of  the  occiput  above  is  equal  in  the  two;  below 
it  is  fifteen  per  cent  greater  in  the  older  (Fig.  4,  PI.  1). 

In  the  lower  surface  oftlio  skull  (Figs.  i  and  :>,  Plate  I)  other  consider- 
able differences  are  observable,  and  of  such  a  nature  that  they  cannot  be 
regarded  as  resulting  from  age.  In  the  older  skull,  as  previously  remarked, 
the  bones  are  in  general  much  thicker  than  in  the  younger ;  but  in  re- 

*  Fig.  4,  skull  of  No.  '2920,  same  view. 

t  Proc.  London  Zoul.  Society,  ISoO,  PL  LXX. 
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spcct  to  the  hamuli  pterygoidei,  the  you  Icull  has  processes 

longer  oi  iter  than 

narrower  and  higher  in  the  younger,  —  a  dinerci  with  the 

ral  differences  in  form  of  the  skull  in  the  tw 
younger  being  relatively  narrow  and  high  as  compared  with 
the  other.    The  comparative  measur  .skulls  already  given 

(p.  -ID)  show  definitely  the  amount  of  these  diflcrcn  1  hi 

surface  of  the  intermaxillaries  is  less  depressed  in  the  older  skull. 

In  respect  to  other  portions  of  the  skeleton,  considerable  differences 
other  than  those  obviously  resulting  from  age  are  met  with.  The  si.. 
and  younger  .specimen,  which  lias  a  girth  in  the  mounted  skin  (a.s  it 
.doubtless  had  in  life)  one  fourth  greater  than  the  other,  has  ribs  as  long 
as  the  other.  The  number  of  segments  in  the  sternum  varies,  in  the  two, 
through  the  intercalation  in  the  younger  specimen  of  a  short  cartilaginous 
one  between  the  eighth  and  ninth,  to  which  the  ninth  pair  of  ril 
tached,  instead  of  both  the  eighth  and  ninth  pairs  being  attached  to  the 
eighth  segment,  as  is  usually  the  case. 

In  color,  contrary  to  what  would  result  from  agcy'thc  younger  specimen 
is  much  the  lighter.  ' 

Asymmetry.  —  A  small  amount  of  asymmetry  has  now  come  to  be  recog- 
nized as  normally  occurring  in  many  groups  of  mammals,  from  which  even 
the  highest  are  not  fvca.     It  is  most  marked,  howevcv,  in  the  lower  typo?, 
and  especially  in  the  cetaceans,  where  it  is  usually  too  great  to  escape  the 
notice  of  the  most  cursory  observer.     The  eared  seals  also  exhibit  an  un- 
usually great  degree  of  asymmetry.     This  absence  of  symmetry  doubt 
indicates  a  tendency  to  a  greater  than  the  ordinary  degree  of  individual  vari- 
ation.    In  the  skull  of  the  older  specimen  of  Eumetopias  now  before  me, 
the  asymmetry  is  very  striking,  the  preponderance  of  size  being  on  the  left 
side  of  the  skull,  which  is  not  only  broader,  but  appreciably  longer.     Be- 
sides the  asymmetry  of  size,  there  is  an  asymmetry  in  the  position  of 
different  parts,  those  on  one  side  being  in  advance  of  their  homologu. 
the  other  side.*    The  following  measurements  indicate  the  extent  ol 
asymmetry  in  size,  the  measurements  being  taken  from  the  ((homologically) 
median  line  outwards  at  four  different  points  :  — 


Right  side,      ....  48  57 

Left  side,      ....  53  C3 


34 
39 


Ul 
113 


*  This  one-sidedness  is  still  moro  strikingly  soon  in  tho  above-mentioned  femal< 
of  Otar'uijubtitu,  especially  in  regard  to  tho  size  and  position  of  tho  postorbi:;n  procesi 

Dr.  G.  A.  Maaok  informs  mo  that  in  the  specimens  of  tho  0.  /n6osa  collected  . 
on  tho  coast  of  Buenos  Ayves  the  asymmetry  was  0  fly  great.    Ou  tho  coutrary, 

he  found  no  asymmetry  in  tho  skull  of  tho  Arctoctpkahu  falblamfiait. 
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The  palatine  bone,                               ilarly  liable  to  vary  in  i  and 

form  on  tin:  two  sides  i                         ..1,  as  do  £  tho 

last  molar  tooth.     On  the  left  side  the  distil                    n  the  fourth 
fifth  molars  in  the  older  skull  is  'S'>  mm.,  on  the  right  sii i. 

In  the  younger  skull  the  left  side  is  also  just  appreciably  more  dc 
oped  than  the  right.     In  the  older  individual  the  asymmel  readily 

traceable  throughout  the    skeleton,  in  the    hind  feet  especially,  the  one 
bring  much  larger  than  the  other. 

General  Remarks.  —  The  northern   sea  lion  was  first  described  by 
Steller  in  1751,  who,  under  the  name  of  Leo  marinus,  gave  a  some w] 
detailed  account  of  its  habits  and  its  geographical  range,  so  far  a.->  known 
to  him.     His  description  of  the  animal,  however,  is  quite  unsatisfactory. 
S teller's  Leo  marinus,  in  size,  general  form  and  color,  closely  resembles 
the  southern  sea  lion  (Otariajubata),  with  which   StcIIer's  animal  was 
confounded  by  Pennant,  Bufibn  and  nearly  all  subsequent  writers  for 
nearly  a  century.     Poron,  in  1816,  first  distinctly  affirmed  the  northern 
and  southern  sea  lions  to  be  specifically  distinct.     Lesson,  in /l 828,  gave 
it  the  specific  name  it  now  bears,  in  honor  of  Steller,  its  first  describer. 
The  following  year  Fischer,  on  the  authority  of  Lesson,  also  recognized 
its  distinctness  from  the  southern  species.     Nilsson,  in  lSiOyin  his  cel- 
ebrated monograph  of  the  seals,  reunited  them.     Miiller,  however,  in  an 
appendix  to  Dr.  W.  Peters's  translation  ofNilsson's  essay,  published  in 
the  Archiv  fiir  Naturgcschichte  for  1811,  separated  it  again,  and  pointed 
out  some  of  the  differences  in  tho  skulls  that  servo  to  distinguish  the 
two  species.     Gray,  in  his  Catalogue  of  the  Souls  published  in   1850, 
also  regarded  it.  as  distinct.     Bui  one  is  led  i<>  infer  thai  he  had  nol  yet 
SCen  Specimens  of  it,  and  that   lie  rented   Ilia   belief  in    the   Cxihtl 
such  a  species  mainly  00  StcIIer's  account  of  it,  as  he  hi:, 
stales  in  his  later  papers.    Tho  skull  received  subsequently  at  the  llrii- 
ish  Museum  from  Monterey,  California,  and  figured  and  described  by 
Gray  as  a  new  species,  under  tho  name  of  Arctoccphalut  monteriensitj 
proved,  however,  to  be  of  this  species,  as  first  affirmed  by  Dr.  Gill,  and 
later  by  Professor  Peters  and  Gray  himself.     With  the  exception  of  the 
figures  of  an  imperfect  skull  of  S teller's  sea  lion  from  Kamtchatka,  given 
by  Pander  and  D' Alton  in  182G,  Dr.  Gray's  excellent  figure  (a  view 
in  profile)  is  the  only  one  of  its  skull   hitherto    published.     The   only 
specimens  of  the  animal  extant,  up  to  a  recent  elate,  in  the   Europ 
museums,  seem  to  have  consisted  of  the  two  skulls  and  a  stutfed  skin  in 
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the  Berlin  Museum  mentioned  by  Peters,  and  the  skull  in  the  British 
Museum  figured  and  described  by  Gray. 

With  the  Monterey  skull  above  mentioned,  Dr.  Gray  received  another 

very  young  skull,  and  the  skin  of  a  fur  .sea!,  both  of  which  were  said 

to  have  belonged  to  one  animal,  and   which  he  hesitatingly  referred 

to  hia  Arctocephalus  montenensia.*     Later,  however,  he  regarded  ;. 

as  representing  a  new  species, j  which  he  called  Arctocephalus  callfor- 

niunus.     Still  later  he  again  seems  to  refer  them  to  his  Eumetopiai 

Sfellerii  (=  Arctocephalus  montericusis  Gray,  of  earlier  date).     C     - 

cerning  this  skin  he   remarked  at  one  time  as  follows :  "  If  the  skin 

.:  last  year  by  Mr.  Taylor  to  Mr.  Gurney,  and  by  that  gentleman 

presented  to  the  Museum,  is  the  young  of  this  species  [A.  montcricnsis~\i 

the  young  animal  is  blackish,  silvered  by  the* short  white  tips  to  the 

.short  black  hairs ;  those  on  the  nape  and  hinder  parts  of  the  body  with 

longer  white  tips,  making  those  parts  whiter  and   more  silvery.     The 

under-fur  is  very  abundant,  reaching  nearly  to   the  end  of  the  hair. 

The  end  of  the  nose  and  sides  of  the  face  are  whitislt.  (  The  whiskers 

are  elongated,  rigid,  smooth,  and  white.     The  hind  fe6t  are  elongate, 

with  rather  long  flaps  to  the  toes.     The  skull  is  small  for  the  size  of 

the  skin,  and  I  should  have  doubted  its  belonging  to  the  >kin  if  it  were 

not  accompanied  by  the  following  label :    ■  Skull  of  the  fur  seal  I  sent 

last  year.     It  is  very  imperfect,  from  my  forgetting  where  I  had  put  it ; 

but  it  must  do  until  accident  throws  another  in  the  way;  the  other 

bones  were  lost.  —  A.  S.  T.'  "  § 

As  Dr.  Gray  seems  to  have  finally  become  settled  in  his  opinion 
that  this  skin  is  identical  with  his  A.  montcriensis,  afterwards  called  by 
him  Eumctopias  Stetteri,  this  may  account  for  the  statement  (already 
referred  to    in    my  "  Resume,")   recently  made  by  him  |j    and  subse- 
quently reiterated,^"  that  the  Eumctopias  Stellcri  is  a  species  in  whi 
"  the  fur  is  very  dense,  standing  nearly  erect  from  the  skin,  forming  a 
very  soft,  elastic  coat,  as   in  0.  falklandica  and    0.  Slcllcri,  which," 
erroneously  says,  "are  the  only  seals  that   have  a   close,  Boft,  ela 
fur."     From  his  description  of  this  young  skull  it  is  apparently  refer- 

•  Proc.  Lond.  Zool.  Soc,  1S59,  p.  358. 

t  Cut.  Seals  and  Whales,  1866,  p.  49. 

J  Aim.  and  Mag.  Nat.  Hist.,  3d  Series,  1866,  Vol.  XVIII,  p.  233. 

$  Proc.  Lond.  Zool.  Soc,  1859,  p.  35S. 

||  Ann.  and  Mag.  Nut.  Hist.,  4th  Series,  1866,  Vol.  I,  p.  101. 

^  Ibid.,  p.  215. 
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able  to  22.  SteUeri ;  but  the  skin  is  unquestionably  that  of  the  Callor- 

hinus  ursi/nis.      Nothing  can   In:  more   BUre  than   that  it 

to  the   E.  SteUeri^  which  is  completely  destitute  of  soft  f"i\ 

by  the  specimens  before   me,  and   the  description  given   by   1'. 

Peters  of  the.  one  in  the  Berlin  Museum. 

Lesson  gave  the  name   Otaria  californiana  to  a  ed  species  of 

eared  seal  based  solely  on  the  "  Jeune  lion  marin  de  la  Californie  "  of 
Choris.*  The  figure  given  by  Choris  is  too  poorly  drawn  to  be  recog- 
nizable as  that  of  one  species  of  eared  seal  rather  than  of  another. 
The  following  is  the  only  allusion  Choris  makes  to  this  animal  in  his 
text :  "  Les  rochers,  dans  le  voisinage  de  la  baie  Sau-Fraucisco  sont 
ordinairement  couverts  de  lions  marins.  PL.  XL"  From  the  locality, 
which  is  the  only  possible  guide,  it  wa3  doubtless  the  E.  Stellqri,  but  it 
may  have  been  the  Zalophus  Gillcspii.  Dr.  Gill  in  his  "  Prodrome," 
adopted  provisionally  Lesson's  name  (californiana)  for  the  present  .-pe- 
des, but  at  the  same  time  suggested  its  probable  identity  with,  the  so- 
called  Otaria  Stcllcri  of  Miiller.  Peters,  a  few  months'la^er,  confirmed 
Gill's  suggestion,  since  which  time  the  name  Stcllcri  has  been  univer- 
sally adopted  for  the  larger  northern  hair  seal.  The  Otaria  Stcllcri  of 
Schlegcl,  f  formerly  supposed  by  Gray  %  and  also  by  Peters  §  to  in- 
clude both  the  Australian  eared  seals  (viz.  Arctocephalas  cinereus  and 
Zalophus  lobatas),  has  finally  been  referred  by  the  latter,  after  an  ex- 
amination of  the  original  specimens  in  the  Leyden  Museum,  to  the 
Zalophus  Gillespii.\\  I  am  now  convinced  of  the  correctness  of  this 
determination,  though  for  a  time  I  suspected  the  skull  of  the  young 
female  figured  in  Fauna  Japonica  (PI.  XXII,  Figs.  5  and  G)  to  belong 
to  some  species  of  fur  seal.  It  certainly  differs  greatly  in  proportions, 
as  well  as  in  dentition,  from  the  other  skulls  figured  in  this  work  (same 
plate),  and  called  0.  Stcllcri. 

The  northern  sea  lion  having  become  generally  recognized  as  specifi- 
cally distinct  from  the  sea  lion  of  the  southern  seas,  Dr.  Gill,  in  16GG, 
separated  the  two  generically.  This  had  indeed  already  been  done  prac- 
tically by  Dr.  Gray,  inasmuch  as  he  placed  his  A.  monteriensis  (=0. 

*  Voyage  Pittorcsquc,  PL  XT,  of  the  chapter  entitled  M  Port  San-Francisco  et  ses 
habitants."     (The  date  of  this  work  is  1822.) 
f  Fauna  Japonica,  Mam.  marine,  p.  10. 

J.  Ann.  and  Mag.  Nat.  Hist.,  3d  Series,  16G6,  Vol.  XVIII,  p.  230. 
§  Monatsberichto  Akad.  Berlin,  lbGO,  pp.  272,  276. 
||  Ibid.,  p.  CUO. 
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Stelleri  auct.)  in  the  genus  Arctocephalus,  and  the  southern  sea  lion 

ria,  with  which  lie  nominally  associated  the  0.  SleUeri.      Jle  failed, 

however,  to  recognize  the  identity  of  his  A.  monleriensU  with  tin 

Ueriy  and  hence  the  entire  generic  diversity  of  the  northern  and 

ithern  sea  lions  seems  to  have  escaped  his  observation.     The  latter 

fact  was  iirat  pointed  out  by   Dr.   Gill  in   his   u  Prodrome,"  as  above 

stat<  d, 

ipctrison  with  OtARIA  JUBATA. —  Having  only  male  specimens  of 
the  Eumetopias  StcUerit  and  only  skulls  of  tho  female  of  Otariajubata^ 
I  am  unable  to  make  a  detailed  comparison  of  these  two  Btrictly  geo- 
graphically  representative  species.  The  following  measurements  of  a 
female  0.  jubatd,  taken  from  the  animal  itself  (at  Cabo  Corrientes, 
Buenos  Ayres),  by  Dr.  G.  A.  Maack,  are  here  introduced  for  future 
reference,  since  they  are  more  detailed  than  any  hitherto  published: — 

"Measurements  o/Otaria  juuata  (adult). 

«  Total  length  to  end  of  tail '  /.  1,750  mm. 

u         "         u     u     «  outstretched  hind  limbs  .         .'  2,070    « 

Greatest  circumference  of  the  body       ....  1,050    " 

Circumference  of  the  body  in  front  of  fore  limbs        .   ,         970    " 

"  "  "  hind  limbs.         .        8G0    " 

"  of  the  neck        .        .        /        .         .  C20    " 

Length  of  left  fore  fin 700    •* 

"  "     palm 500    " 

"  "     hind  fin  (sole) 430    " 

"  The  general  color  is  brown  ;  iris,  coffee-brown  ;  barbulcs,  dark  yellow." 

Of  the  large  collection  of  skins  and  skeletons  of  the  Otaria  julata 
received  by  the  London  Zoological  Society  in  18GS,  we  as  yet  have  no 
very  detailed  account.  The  measurements  of  one  of  the  adult  females 
given  by  Dr.  Murie  *  are  as  follows :  "  Greatest  length  of  skin,  includ- 
ing hind  extremities,  8(H  inches  [2,045  mm.]  ;  from  muzzle  to  end  of 
tail,  G0\-  inches  [1,702  mm.];  tip  to  tip  of  fore  limbs  outspread,  oS 
inches  [1,473  mm.]"  It  hence  agrees  very  nearly  in  size  with  that 
measured  by  Dr.  Maack. 

The  measurements  of  a  male  specimen  of  O.  julata  —  belonging  to 
the  same  collection  as  the  female  —  given  by  Dr.  Murie,  indicate 
that  it  was  not  nearly  full  grown.    The  few  reliable  facts  we  have  in 

•  Proc.  Zool.  Soc.  1SC9,  p.  102. 
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respect  to  the  size  of  the  male  are  sufficient  to  show  that  in  this  res; 
as  well  as  in  general  externa!  features,  the  O.jubata  differs  markedly  in 

no  way  from  the  JSumetopias  Stcllcri,  although  they  differ  widely  in 
form  of  the  skull  and  in  dentition. 

Ccoyrapliicul  Distribution.  —  According  to  S teller,  this  species  ex- 
isted in  his  time  along  nearly  the  whole  eastern  coast  of  Kamtchatka 
and  southwards  lo  the  Kurilc  Islands.  He  also  met  with  it  on  Behring's 
Island  and  on  the  American  coast.  Both  Captain  Bryant  and  Mr.  Dull 
report  it  as  abundant  at  the  Pribyloff  Islands,  and  it  has  been  received 
by  Dr.  Gray,  and  also,  as  Dr.  Gill  informs  me,  at  the  Smithsonian  In- 
stitution, from  California.  The  sea  lions  of  the  Farallone  Islands  and 
other  parts  o't  the  California  coast,  especially  those  that  have  of  late 
attracted  so  much  attention  in  the  harbor  of  San  Francisco, tare  proba- 
bly the  present  species.  The  J'J.  Stellcri  hence  doubtless  ranges  along 
the  American  coast,  in  greater  or  less  abundance,  from  California  to 
Behring's  Strait,  and  down  the  Asiatic  coast  to  the  Ivnrjle  Island*. 

Habits.  —  The  habits  of  this  species  have  not  ye  if  been  minutely 
described.  Steller  gave  a  very  full  account  of  those  of  the  sea  bear 
(Callorhinus  ursinus),  and  remarked  that,  with  some  few  exceptions 
(which  he  specifies),  those  of  the  sea  lion  closely  resemble  those  of  that 
animal.  Captain  Bryant  has  also  been  far  more  minute  in  his  account 
of  the  sea  bear;  but  in  the  subjoined  notes  respecting  the  sea  lion  he 
presents  interesting  information  regarding  the  latter  species.  The 
Plates  of  Choris  (Nos.  XIV  and  XV  of  the  chapter  on  the  Aleutian 
Islands)  doubtless  give  a  very  good  idea  of  the  appearance  of  th 
animals  and  the  sea  bears  when  assembled  on  the  land.  He  has  also 
contributed  a  few  interesting  facts  concerning  their  habits.  The  follow- 
ing are  the  remarks  of  Captain  Bryant:  — 

"The  sea  lion  visits  St.  Paul's  Island  in  considerable  numbers  to 
rear  its  young.     It  is  one  of  the.  largest  of  the  seal  family,  the  m 
frequently  measuring  thirteen  feet  in  length,  and  weighing  from  fifteen 
to  eighteen  hundred  pounds.     Its  habits  are  the  same  as  those  of  the 
fur  seal.     When  roused  to  anger  it  has  a  very  marked  resemblance, 
through  the  form  of  its  head  and  neck,  to  the  animal  from  wh;» 
named,  and  its  voice,  when  roaring,  can  be  heard  to  a  great  di 
Its  body  is  thickly  covered  with  tine,  short,  dark  [  ?]  brown  hair,  without 
any  fur.     Its  skin  is  of  considerable  value  as  an  article  of  commerce  in 
the  territory,  it  being  used  in  making  all  kinds  of  boats,  from  a  one-man 
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fioe  to  a  lighter  of  twenty  tons'  burden.    Tl  ...    i- 

tian  Islands  and  of  the  coast  as  far  east  as  Sitka,  those  oi 

rts  on  the  mainland  to  the  north,  rely  on  I  ind  for  a  supply  of 

skins  of  this  animal.     The  rookery  is  on  the  northeast  end  of  the 

ind,  and  the  animals  have  to  be  driven  ten  or  eleven  miles  to  the  vil- 
e  to  bring  their  skins  to  the  drying-frames.     It  sometimes  requi 
•  days  to  make  the  journey,  as  at  frequent  intervals  they  have  lo  be 

owed  to  rest.     It  is  a  somewhat  dangerous  animal,  and  the  men  iVe- 

ntlv  get  seriously  hurt  by  it  in  driving  and  killing  it.     They  are 

driven  together  in  the  same  manner  as  the  fur  seals  are  ;  and  while 

impeding  each  other  by  treading  upon  each  other's  flippers  the  small 

ones  are  killed  with  lances,  but  the  larger  ones  have  to  be' shot. 

u  This  animal  is  the  most  completely  consumed  of  any  on  the  island. 
Their  flesh  is  preferred  to  that  01  the  seal  for  drying  for  winjer  use. 
Alter  the  skins  are  taken  off  (two  thousand  of  which  are  required 
annually  to  supply  the  trading-posts  of  the  territory),  tlye);  are  (Spread 
in  piles  of  twenty-live  each,  with  the  flesh  side  down,  ana  left  to  heat 
until  the  hair  is  loosened  ;  it  is  then  scraped  off,  and  the  skins  are 
stretched  on  frames  to  dry.  The  blubber  is  removed  from  the  carcass 
for  fuel  or  oil,  and  the  flesh  is  cut  in  .strips  ami  dried  for  winter 
use.  The  linings  of  their  throats  are  saved  and  tanned  for  making 
the  legs  of  boots  and  shoes,  and  the  skin  of  the  flippers  is  used  for 
the  soles.  Their  stomachs  are  turned,  cleaned,  and  dried,  and  are  used 
to  put  the  oil  in  when  boiled  out.  The  intestines  are  dressed  and 
sewed  together  into  water-proof  frocks,  which  are  worn  while  hunting 
and  fishing  in  the  boats.  The  sinews  of  the  back  are  dried  and 
stripped  to  make  the  thread  with  which  to  sew  together  the  inies- 
tincs,  and  to  fasten  the  skins  to  the  canoe-frames.  The  natives  receive 
thirty:fiye  cents  apiece  for  the  skins  when  ready  for  shipment.  But 
these  skins  are  not  so  much  valued  by  the  trader  for  the  profit  he 
makes  on  their  sale,  as  for  the  advantage  it  gives  him  in  bargaining 
with  the  hunters,  since  by  buying  these  they  are  able  to  secure  a 
right  to  the  purchase  of  the  hunter's  furs  on  his  return,  the  natives 
always  considering  such  contracts  binding." 

Choris,  in  his  description  of  the  "  lies  S.-Georges  et  S.-Paul's,"  I 
speaks  of  the  sea  lions  that  he  met  with  on  these  islands  fifty  years 
ago:  — 

"  Le  rivage  etait  couvert  de  troupes  innombrables  do  lion$  marins. 
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L'odour  qu'ils  repandont  eat  insupportable     Cea  animaux  d 
dans  Ic  temps  du  rut.     L/on  voyait  de  tous  col 
en t i*o  oux  pour   a'onlevor  lea   una   aux  autrca  les  femelles.     < 
mule  en  rassemblo  do  dix  a  vingt,  sc  montre  jaloux,  nc  soulfre  n  • 
autre  mule,  et  attuque  ceux  qui  tentent  do  a'upprocher ;  il  lcs  tue  par 
■on  inoraiirea  ou  a'un  fait  tuer.     Dana  le  premier  caa,  il  a'emparo 
femelles  du  vtiincui     Nona  iivoiih  Irouvu  pliiaiuiirn  miUua  ulundua  niorta 
aur  la  plage,  ilea  soulea  bleaaurea  qu'ila  avaient  rccues  duna  Lea  i 
Quelquca  femellea  avaient  dejadea  petits.     LcaAlcoutca  en  prirent  plu- 
aieura  douzainoa  pour  nous.     L'animal  n*eat  pas  dangereux ;   il  fuit 
i\  l'approche  de  l'hommc,  excepto  depuia  la  mi-mai  jusqu'u  la  mi-juiu, 
qui  est  le  plus  fort  temps  du  rut,  et  ou  les  femelles  mettent  bas  leur 
pet  its  ;  alors  il  ne  se  laisse  pas  approcher  et  il  attuque  meme." 

u  Ces  animaux  sont  aussi  tres-eommuna  au  port  de  San-Franc 
sur  la  cote  de  Californie,  oil  on  les  voit  en   nombre  prodigieux  aur  les 
rochers  de  la  baie.     Cette  espece  m'a  paru  8C diatinguer  de  /'ux  qu/fre- 
quentcnt  les  ilea  Aleoutiennes;  elle  a  le  corps  plus  iluet  et  plus  alio, 
et  la  tete  plus  fine:  quant  a  la  couleur,  elle  passe  fortement  au  brun, 
tandis  que  ceux  des  iles  Aleoutiennes  sont  d'une  couleur  plua  gi 
ont  le  corps  plus  rond,  les  mouvements   plus  difficile*,  la    tete   plus 
grosse  et  plus  epaisse ;  la  couleur  du  poil  des  moustaches  plus  noiratre 
que  celui  des  iles  Aleoutiennes. 

"On  trouve  les  lions  marins  depuis  le  804nM  jusqu'au  G00me  parallele 
nord,  dans  les  iles  et  sur  le  continent  d'Amerique." 

"On  y  [l'ile  Saint-Georges]  tue  line  grande  quantite  de  lions  marins; 
mais  seulement  des  males,  a  cause  de  leur  grandeur;  on  se  aert  de 
leur  peau  pour  recouvrir  les  canots,  et  des  intestins  pour  fuire  le 
kamlcyki,  especes  de  blouses  que  Ton  endosae  par  deasus  les  au. 
vetements  lorsqu'il  plcut  pour  ne  pas  se  mouiller.  La  chair,  que  Ton 
fait  secher,  est  dure  ;  e'est  une  bonne  nourriture  pour  l'hiver.  .  .  ;  .  Les 
jeunes  sont  tres-tendres  et  ont  le  gout  de  poisson."  * 

The  following  careful  description   of  their  mown.  .    land   h 

been  communicated   to  me  by  Mr.  Theodore  Lyman,  who  ha 
observed  the  sea  lions ^n  the  "  Seal  Rocks"  near  San  Francisco:  — 

"These  rocks,"  he  says,  "are  beset  with  hundreds  of  these  animals, — 
some  still,  some  moving,  some  on  the  land,  and  some  in  the  water.     Al 

*  Voyago  Pittoresque  autour  du  Monde,  Chapter  "  lies  AltirmHinnil/'  p.  12  -  14. 
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they  approach  to  effect  a  Ian  lii  b  ad   only 

above  water.  This  is  their  familiar  element,  and  they  .swim  with 
great  speed  and  ea.>e,  quite  unmindful  of  the  heavy  surf  and  of  the 
breakers  or.  the   ledges.     In  landing,  they  are  apt  to  take  ad  ■  •  of 

B  heavy  wave,  which  helps   them  to  get  the  forward   flippers  on  terra 
fir  ma.      As   the  wave  retreats,  they  begin  to  struggle   up   the  steep 
rocks,  twisting  the  body  from  side  to  side,  with  a  clumsy  worm-like 
motion,  and  thus  alternately  work  their  flippers  into  positions  where 
they  may  force  the  body  a  little  onward.     At  such  times  they  have  a 
general  appearance  of  sprawling  over  the  ground.     It  is  quite  astonish- 
ing to  see  how  they  will  go  up  surfaces  having  even  a  greater  inclina- 
tion than  4o°,  and  where  a  man  would  have  to  creep  with  much  exer- 
tion.    When  the  surface  is  nearly  horizontal,  they  go  faster,' and  often 
proceed  by  gathering  their  hind-quarters  under  them,  raising  themselves 
on  the  edges  of  their  fore-limbs  and  then  giving  a  push,  whereby  they 
make  a  sort  of  tumble  forwards.     In  their  onward  prftb  thev  are  ac- 
companied by  the  loud  barking  of  all  the  seals  they  puss  ;  and  these 
cries  may  be  heard  a  great  distance.     Having  arrived  at  a  good  bask- 
ing-place,  they  stretch  themselves  out  in  various  attitudes,  —  often  on 
the  side,  sometimes   nearly  on   the   back,  but  commonly/ on   the  belly, 
with  the   flippers  somewhat  extended.      They  seem   much  oppressed 
with  their  own  weight  (which  is  usually  supported  by  the  water),  and 
it  seemed  an  exertion  for  them  even  to  raise  the  head,  though  it  is 
often  kept  up  for  a  long  time.     They  play  among  themselves  contin- 
ually by  rolling  on  each  other  and  feigning  to  bite.     Often,  too,  they 
will  amuse  themselves  by  pushing  ofF  those   that   are  trying  to  land.* 
All  this  is  done  in  a  very  cumbrous  manner,  and  is  accompanied  by 
incessant  barking.     As   they  issue  from  the  water,  their  fur  is  dark 
and  shining;  but,  as  it  dries,  it  becomes  of  a  yellowish  brown.     Ti. 
they  appear  to  feel  either  too  dry  or  too  hot,  for  they  move  to  the 
nearest  point  from  which  they  may  tumble  into  the  sea.     I  saw  many 
roll  off  a  ledge  at  least  twenty  feet  high,  and  fall,  like  so  many  huge 
brown  sacks,  into  the  water,  dashing  up  showers  of  spray." 

From  the  accounts  given  by  various  observers,  the  **ea  lions  evi- 
dently move  with  much  less  facility  on  land  than  do  the  fur  seals. 
Captain  Bryant  states  that  the  fur  seals  may  be  driven  at  the  rate  of  a 
mile  and  a  half  per  hour,  while  he  asserts  that  the  sea  lious  can  be 
driven  with  safety  only  about  two  miles  a  day. 
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Genus  Zalophus  GUI. 

Zalophus  Gill,  Proo.  Essex  Institute,  18CG,  V,  7,  11.     Type  0/ar/a  (?& 

lenpii  McBain. 
Zalophus  Pbtxbs,  Monatsb.  Akad.  Berlin,  1SCG,  275,  C71. 
Naophoca  Gkay,  Ann.  and  Mag.  Nat.  Hist ,  3d  Series,  L8G6,  XVIII,  231. 

Type  Ardocrjj/tulus  lulxitus  (jr;iy. 

Size  medium,  Molars  approximated,  last  under  the  hinder  edge  of  the 
zygomatic  process.  Muzzle  narrow.  Superior  profile,  from  the  postor- 
bital  process  anteriorly,  gently  declined.  Bony  palate  moderately  con- 
tracted posteriorly,  and  but  slightly  depressed.  Hinder  edge  of  the 
palatals  deeply  concave.  Pterygoid  hooks  slender.  Posterior  mires 
broader  than  high ;  anterior  higher  than  broad.  Postorhital  cylinder 
narrow  and  elongate.  The  postorhital  constriction  of  the  skull  |s  di 
and  abrupt,  giving  a  quadrate  or  subquadrate  form  to  the  brain-box.  which 
varies  to  triangular  through  the  varying  degree  of  prominence  of  its'iatcro- 
anterior  angles.  The  postorhital  processes  are  triangular,  developed 
latero-posteriorly  into  a  rather  slender  point.  The  sagittal  crest  fbjhus  a 
remarkably  high,  thin  bony  plate,  unparalleled  in  its  great  development 
in  any  other  genus  of  the  family.  The  general  form  of  the  skull  is  rather 
narrow,  much  more  so  than  in  Eumetopias,  and  nearly  as  much  so  as  in 
Arctocephalus ;  the  breadth  to  length  being  as  60  to  100.         / 

Zalophus,  so  far  as  the  skull  is  concerned,  is  the  most  distinct  generic 
form  of  the  family  Olariadce,  it  being  thoroughly  distinct  from  all  the 
others.  It  differs  from  Olaria  in  having  one  less  pair  of  upper 
molars,  in  the  less  depression  of  the  bony  palate,  the  less  extension 
posteriorly  of  the  palatines,  the  much  narrower  muzzle,  the  much  less 
abrupt  declination  of  the  facial  profile,  its  much  higher  sagittal  crest, 
and  in  its  narrower  and  more  elongated  form. 

Zalophus  differs  from  Eumetopias,  as  already  pointed  out,  in  hav- 
ing all  the  upper  molars  closely  approximated,  in  the  concave  out- 
line of  the  posterior  border  of  the  palatines,  and  otherwise  mucli  as  it 
differs  from  Otaria. 

Zalophus  differs  from  Callorhiaus  in  its  less  number  of  upper 
molars,  its  high  sagittal  west,  and  in  the  more  declined  profile  of  the 
face.     It  differs   in   a  nearly  similar   manner  from  Arei  Ins,  but 

more  resembles  this  genus  in  the  general  form  and  proportions  of  the 
skull  than  any  other.  But  in  the  nature  of  its  pelage,  and \ in  other  ex- 
ternal features,  it  is  radically  distinct  from  the  whole  group  of  fur  seals, 
as  it  is  also  in  its  high  sagittal  crest. 
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Zaloplius  Gillcspii  GUI.    Gillespie's  Hair  Seal. 

Otaria  Gillcspii  McCain,  Proa  Edinb.  Roy.  1'liys.  Soc,  I,  422,  I 

ArctocepJuilua  Gillespii  Guay,  Proc  Lond.  Zool.  Soc,  *  >,  PI. 

lxx  ;  Cat  Scalfl  and  Whales,  1866,  p.  55. 

Zalophus  Gillcspii  Gill,  Proc.  E«&cx  Iimt.,  V,  13,  18GC. 

Otorta  [Zalophus)  Gillespii  Peters,  Monatsb.  Akad.  Berlin,  18GC.275,  G71. 

Zalophus    Gillcspii  Guay,  Ann.    and   Mag.    Nat   Hist.,  3d   Series,  18G6, 

XVIII,  231. 

Otaria  Sldlcri  Sculegel,  Fauna  Japonica,  Mam.  marin,  10,  PI.    xxr, 

(animal)!  PI.  xxix,  Figs.  1  -4,  and  5-G  (sku 
PI.  xxni,  Figs.  1  -0  (skeleton  and  teeth),  1842. 

u  Otaria  japonica  Sciilegkl,  MS."  Peters. 

Color.  —  In  color,  as  well  as  in  general  form,  this  species  is  similar  to 
E.  Stcllcri,  but  in  size  it  is  much  smaller.  Being  without  skins  of  this 
species,  I  borrow  the  following  from  Schlogel's  description  in  the  Fauna 
Japonica.     In  describing  .Japan  specimens  (under  the  name  Otaria  $iclli  ri) 

he  says  the  lints  of  the  upper  parts  are  "d'un  gris  jaunatre,  u\\  pen  nuance 
de  noir  sur  le  dos  ct  sur  la  tele.  Sur  les  parties  infericurcs  et  sur  les  cx- 
treiuites,  la  teinte  genc:rale  dont  nous  parlous,  passe  unfccnsiblcincnt  au 
brun-roux  ;  mais  cetlo  couleur  est  tres-peu  marquee  sur  le  dessous  du  eou, 
tandis  qu'elle  devicnt  tres-foncee  vers  l'extremite  des  pieds,  qui  sout  d'un 
brun-roux  noir  assez  profond."  "  Les  poils,"  he  adds,  "  sonten  ge'neral 
courts,  puisqu'ils  nc  portent  guere  que  trois  a  quatrc  lignes  en  longueur 
sur  le  eou  ou  sur  le  dos,  un  peu  raides  et  assez  touffus.  fls  sont,  sur  les 
parties  supericurcs,  bruns  a  la  base  et  noirs  au  milieu,  mais  leur  pointe 
ofTre  toujours  des  couleurs  plus  claires,  qui  forment  les  teintes  generates  do 
l'animal."  The  specimen  above  described  he  states  is  a  female,  and  re- 
marks that  another  female  he  possessed  differs  from  it  in  color  only  in 
being  generally  darker  or  more  deeply  colored. 

Size. — The  mounted  skin  of  an  adult  male  preserved  in  the  Museum 
of  the  Pays-Bas,  he  says,  is  kt  six  pieds  et  deux  pouces  en  longueur  totale, 
mesure  depuis  le  ncz  jusqu'a  1'extremitc  de  la  queue."  It  differs  from  a 
female  specimen,  he  says,  only  in  being  larger  and  darker  colored  and  in 
bavins  the  hairs  longer. 

The  only  specimens  of  this  species  I  have  been  able  to  examine  arc  two 
skulls,  one  of  which  was  kindly  loaned  me  by  the  Chicago  Academy 
Sciences,  and  the  other  by  the  Smithsonian  Institution.  The  former  belongs 
to  a  mounted  skeleton,  collected,  as  Dr.  Stimpson  informs  me,  by  Professor 
W.  P.  Trowbridge,  formerly  Lieutenant  of  United  States  Engineers,  some- 
where between  Puget  Sound  and  San  Francisco.  The  skeleton,  without  the 
atlas  and  skull,  Dr.  Stimpson  writes  me,  measures  six  feet  ;  ad/. I: 
length  of  the  latter  gives  a  little  less  than  seven  feet  as  the  whole  toogth  of 
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tho  skeleton.  The  sex  of  neither  of  Uk  Bearded,  1 

us  to  bo  little  doul  

ils.    They  differ  considerably  in  size,  however,  as  will  bo  *een  by  the 
accompanying  tabic  of  .  ats,  the  Chicago  Academy  specimen 

being  the  larger. 

Measurements  of  the  Skull. 


Length 

Breadth 

Dist.  from  ant.  edge  of  intcrmaxillaries  to  hamuli  ptcrygoidci 

"  last  molar       . 
"  "  "  "  "  front  edge  of  orbit 

II  ii  tt  tt  u     p0St>         ..  || 

"  "  "  "  u   auditory  orifice 

Length  of  left  palatine  bono  (inner  edge) 

II  II     rigjjj        ii  it  it  ... 

Breadth  of  left      "  "      (anteriorly) 

ii        a  rjght   ii  a  ,.•  ... 

Dist.  from  post  edge  of  palatals  to  end  of  hamuli  pteryg. 

"       "      last  molar  to  end  of  hamuli  pteryg.     . 
Depression  of  palate  below  alveoli  of  canines    . 

"       3d  molar 
"      last  molar    . 
Length  of  the  nasals  (outer  edge)  .... 

"       (inner  edge) 

Breadth  of  both  nasals  together  (anteriorly) 

(posteriorly)    . 
"        of  the  skull  at  the  canines      .... 
"        "         "      pos;  orbital  process 

"     middle  of  the  orbits  . 
"      maxillary  condyles 
"         "  "      paroccipital  nrocess    . 

Diameter    "      anterior  nares  (vertical)     .... 

"      (transverse)     . 
"      posterior  nares  (vertical)    .... 
"      (transverse)  . 

Length  of  the  zygomatic  foramen 

Breadth     "  u  « 

Diameter  of  foramen  magnum  (antcro-postcrior) 

(laterally)     . 

Height  of  the  skull  (end  of  parae.  proc.  to  top  of  occip.  crest 
"  "      (occip.  condyle  to  top  of  occip.  crest) 

"  "      (end  of  ham.  pteryg.  to  top  oi  sag.  crest 

Length  of  sagittal  crest 

Greatest  height  of  crest 

Length  of  the  lower  jaw 

Breadth  posteriorly 

"        at  last  molar 

"       posterior  edu'e  of  symphysis  .... 

14       of  each  condyle        ...... 

Height  of  lower  jaw  at  coronoid  process    .... 

"  M  '*       symphysis  .... 


330 
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190 
100 
93 

245 
33 
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83 

145 
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117 

65 

24 
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130 
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10 
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20 

GO 

G6 

130 
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1G3 

30 

29 

23 

2o 

82 

145 

S 

155 

64 

47 


*  Recoivod  from  the  Chicago  Academy  of  Soienoes. 

f  Received  from  the  Smithsonian  Institution  (S.  I.  Xo.  2ol). 
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According  to  P<  ngth  of  the  skull  of  0.  Gillespii  i.i  'i'jo  n 

of  one  of  the  skulls  of  (9.  japonica  (Schlegel  MS.  =»  0.  Sullen  of  the 
Japonica)  is  270  mm.  and  of  the  other  mid  indicate 

an  animal  of  about  three  fourths  the  E,  Sleli 

If  ire  can  assume  that  the  California  "  lion  inarin  **  of  Choris •  is  thi3 
ies,  which  we  con  hardly  do  with  certainty,  il  from  ti. 

Sldleri  in  being  browner  and  smaller,  with  a  more  delicately  .  head 

and  darker  mustaches.    The  latter,  however,  are  variable  in  color,  in  i 
species,  in  specimens  specifically  the  suae. 

Individual  Variation.  —  The  two  male  skulls  o£ Zalophus  Gillespii  lx 
me  differ  from  each  other  very  remarkably  in  various  points.     R 
the  general  difference  in  size  indicated   in  the  above  table  of  incai 
ments,  there  are  other  and  more  radical  differences  in  proportions  and  form. 
In  the  specimen  received  from  the  Chicago  Academy,  the  general  form  is 
much  more  elongated  than  in  the  other,  especially  the  facial  portion  ■ 
skull  and  the  postorbital  cylinder.     The  nasals  are  especially  longer,  and 
the  expanded  interorbital   space  shorter,  with  the  postorbital  ; 
much  more  heavily  developed.     The  brain-box,  seen  froin  above,  through 
the  gradually  sloping  postorbital  constriction,  is  triangular,  whilst  in  the 
other,  through  the  abruptness  of  the  postorbital  constriction,  it  is  quadrate. 
Hence  in  the  latter  the  brain-box  has  distinct  latcro-anterior  angles,  whilst 
in  the  other  the  lateral  walls  of  the  brain-box  gradually  a/id  regularly  con- 
verge anteriorly.     The  differences  in  these  respects  are  far  greater  than 
exist  between  the  two  male  skulls  of  Callorhinus  ursinus  represented  in 
Plate  II.     The  following  proportions  indicate  the  extent  of  the  differences 
seen  in  the  form  of  the  postorbital  cylinder. 

The  diameter  of  this  part,  at  its  point  of  greatest  constriction,  in  tho 
specimen  received  from  the  Smithsonian  Institution  is  23  mm.;  do.  of 
the  specimen  received  from  the  Chicago  Academy  of  Sciences,  -To  mm. 
The  length  of  the  postorbital  cylinder  in  the  first  18  43  mm.;  in  the  hit- 
ler, G9  mm.,  or  nearly  one  and  a  half  times  longer  than  in  /he  other ; 
whilst  the  difference  in  the  whole  length  of* the  skull  in  the  two  speci- 
mens is  less  than  one  seventh  of  the  length  of  the  smaller,  specimen. 
Species,  and  even  genera,  have  been  based  on  differences  of  less  impor- 
tance than  these 

Gcncrcd  Remarks.  —  Schlegel,  in  the  work  above  cited,  gave  the  first 
and  thus  far  the  fullest  account  we  possess  of  this  species.     lie  also 
gave  figures  of  several  skulls,  of  a  skeleton,  and  of  a  middle-aged  femi 
He  failed,  however,  to  distinguish  this  species  from   the  Z.  lobatui  and 
the  Eumetopius  Stellcri,  but  confounded  tho  three  under  the  name  0u. 

*  Voyage  Pittorosque  (Iios  AWoutiennes,  p.  13). 
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SteUeri.     He  also  omitted  to  ictly  the 

specimens  figured  were  obtained,  though  they  were  doubtli 
As  already  remarked  under  Eumelopias  SielUri, .. 

time  referred  the  specimens  figured  by  Schlegel  under  til  Oiaria 

Stcllcri  to  two  widely  distinc  namely,   0.  lobata   {Zalophus 

lobatus)  and  0.  cincrca  {Arctoccphalus  cincrcus).  It  was  o.. 
yean  since  that  Professor  Peters,  after  examining  the  speciu. 
ured  in  the  Fauna  Japonica,  was  able  to  determine  the  real  character 
of  Schlegel's  0.  Stcllcri,  which  he  found  referable  to  the  0.  Gillespii 
McBain.  As  previously  stated,  I  see  no  reason  to  question  the  correct- 
ness of  this  identification.  The  skull  represented  in  Figures  o  and  C, 
Plate  XXII,  is  said  to  be  that  of  a  young  female  ;  the  great  propor- 
tional differences  apparent  between  this  and  the  other  specimens  figured 
are  only  such  as  might  result  from  age.  I 

The  references  to  this  species  are  very  few.  The  first,  aside  from 
Schlegel's  above-cited  work,  is  the  description  of  a  skull  /rom  r( 
ifornia  by  McBain,  in  which  the  animal  in  question  wW  first  indi- 
dicated  as  a  distinct  species.  This  skull  was  described  in  1858,  and 
was  the  basis  of  McBain  s  species  0.  Gillespii.  In  the  following  year 
Dr.  Gray  published  a  figure  of  a  cast  of  this  skull,  and  re-described  the 
species  from  the  cast,  under  the  generic  name  of  Arctoccphahis.  Dr. 
Gill  having  seen  other  skulls,  and  noticing  the  striking  differences  ex- 
isting between  this  and  the  other  forms,  in  his  "  Prodrome  "  he  proposed 
for  this  species  the  generic  name  of  Zalophus. 

The  only  species  with  which  Zalophus  Gillespii  seems  to  be  at  all 
closely  related  is  its  congener  the  Z.  lobatus,  with  which,  as  stal  . 
above,  it  was  supposed  by  Sehlegel  to  be  identical,  and  to  which  it  was 
in  part  or  wholly  referred  by  later  writers.  The  two  are  of  nearly  the 
same  size,  and  seem  to  have,  in  general,  similar  external  features.  Ac- 
cording to  Peters  and  Gray  they  differ,  however,  in  the  form  of  the 
teeth  and  in  respect  to  some  of  the  features  of  the  skull. 

Distribution  and  Habits.  —  The  only  localities  from  which  this 
species  is  at  present  certainly  known,  are  California  and  Japan,  but 
it  doubtless  inhabits  the  intermediate  shores  of  the  Pacific.  Mr.  W.  II. 
Dall  informs  me,  however,  that  he  is  confident  that  there  is  only  one 
species  of  "  eared  sea  lion  in  Bearing's  Sea."  lie  affirms  most  p 
lively  that  "  there  is  no  Zalophus  there,  or  at  San  Francisco,"  the  6] 
cies  frequenting  the  rocks  in  the  harbor  of  that  name  being  the  £u- 
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mctopias  Slcllcri.     Captain  Bryant  writes  rno   that  he  feels  quil 

a  liona  inhabit  the  coast  of  California  and  the  otiicr 
Pacific  States,  but  lie  has  not  yet  had  an  opportunity  of  carefully  cx- 

iinin<*  them.  The  three  specimens  from  the  west  const  of  the  Unil 
Suites  already  in  collections, —  that  described  by  Dr.  McBain,  the  one 
in  the  Museum  of  the  Smithsonian  Institution,  and  that  in  the  Museum 
the  Chicago  Academy,  —  sufficiently  establish  its  occurrence  on  the 
California  coast.  There  seems  to  be  nothing  known,  or  at  least  on 
record,  concerning  its  habits. 

Subfamily  II.  —  OULOPIIOCIN^E. 

With  thick  under-fur;  size  smaller,  form  slenderer,  and  the  cars  rela- 
tively much  longer  than  in  Tric/)oj>hacincc.  Digital  swimming  flaps  of  the 
hind  feet  very  long.     Molars  {  ~  {  =  }  }.* 

.    1 
Genus  Callorhinus  Gray. 

Callorhinus  Gray,  Proc.  Loud.  Zool.  Soc,  1850,  350.     Type  "Arctocephalus 

ursinus  Gray,"  =  Phoca  ursina  Linnc./ 
Arctocephalus  Gill,  Proe.  Essex  Inst.,  V,  7,  18GG.    Same  t^'pc;  not  Arctoceph- 
alus P.  Cuvicr. 

Facial  portion  of  the  skull  broad  and  greatly  produced.  Otherwise  essen- 
tially the  same  as  in  Arctocephalus. 

Callorhinus  and  Arctocephalus  are  sufficiently  distinguished  from  the 
hair  seals  by  the  character  of  the  pelage,  as  well  as  by  the  other  char- 
actors  given' above  in  the  diagnoses  of  the  two  groups  of  hair  and 
fur  seals.  Callorhinus  differs  apparently  from  Arctocephalus  mainly, 
if  not  almost  solely,  in  the  greater  prominence  of  the  facial  portion  of 
the  skull.  Between  these  two  groups  there  are  not  such  radical  differ- 
ences in  the  form  of  the  skull  as  arc  met  with  in  the  several  genera  of 
the  hair  seals,  by  means  of  which  OtafiOyJSumetopias,  and  Zalophus  are 
so  trenchantly  separated  from  each  other.  Callorhinus  and  Arctoceph- 
alus, though  closely  allied  forms,  are  probably  gencrically  separable. 

Callorhinus  ursinus  Grail    Northern  Sea  Bear. 
Ursus  martnus  STRLLER,  Nov.  Comm.  AjCftdcm.  lVtrop.,  11,331,  PL  XV,  1751. 
Phoca  ursina  LlNKE,  Syst,  Nat,  I,  37,  1758.      (From  Stolid".) 
"Phoca  ursina  SoilRSllER,  SnugOth.,  Ill,  liS'J,  17.08.     (From  Saalcr.j" 
Phoca  ursina  SlIAW,  (ion.  Zool.,  I,  265,  PI.  LXII,  1800. 
"       "       Fischer,  Synop.  Mam.,  231, 1829. 

Pallas,  Zoo-.  Kostio-Aaint.,  I,  102,  1881. 

*  For  a  moro  oxtondoU  comparison  of  Oulophociiua  with  Trichcphociius,  sco  Above, 
pp.  21-23. 
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Phoca  nigra  Pallas,  Zoog.  Rossc-Astat.,  I,  107.    (Young.) 
Oturiu  tarsina  .'.'.... >s,  Voy.  Torr.  Aiutr.,  II,  41,  181G. 

*  "       DuMAftBST,  No- iv.  Diet  Hist.  Nat.,  XXV,  595,  1817. 

"  *      DkSMAAEST,  M.iih.,  I,  249,  1820. 

"         "     Geay,  Griffith's  An.  Kingd.,  V,  182,  1827. 
"       -"     Nilssov,  Archiv  f.  Naturgcsch.  1841  (in  part). 
"  "      J,  Muli.i;k,  Ibid.,  333. 

"      A.  Wagner,  Ibid.,  1840, 
Otaria  Kraachvnninikowu  Lesson,  Diet.  Class.  Hist.  Nat.,  XIII,  419,  182G. 
Otaria  Fabricii  Lesson,  Ibid  ,  420. 

Olaria  (Callorhimts)  ursinus  PETEBS,  Monatsb.  Akad.  Berlin,  18CG,  373,  G72. 
Ar otocephalus  urslnus  Gray ,  Cat.  PhocidfS,  41,  1830;  not  A.  ursinus  F.  Cuv., 
or  only  in  part.  . 

"  "      Gray,  Proc.  Lond.  Zodl.  Soc,  1859, 103/107,  PI.  lxxiii, 

skull.  .    1 

"  "       Gill,  Proc.  Essex  Inst.,  V,  13,  18G6. 

Callorhinus  ursiiius  GbaY,  Proc.  Lond.  Zoiil.  Soc,  )8y9,  359. 
"  "      Guay,  Cat.  Seals  and  Whales,&£  1S6G. 

"      Gray,  Ann.  and  Mag.  Nat.  Hist,  3d  Ser.,  XVIII,  234, 
1866. 
Arctoccphalus  monteriensis  Gray,  Proc.  Lond.  Zocil.  Soc,  1857,  3G0  (in  part). 
Arctoccphalus  ca/ifornianus  Guay,  Cat.  Seals  and  Wla/alcs,  51,  18G6  (in  part). 
Sea  Cat,  Krasciienninixow,  Hist.  Kamt,  306,  17G4. 

Ours  Marin,  Buffon,  Hist.  Nat.,  Suppl.,  VI,  336,  PI.  xlvii,  1782  (in  par:). 
Ursine  Seal,  Pennant,  Hist.  Quad.,  I,  526,  531,  1792  (in  part). 

Color.  —  (Male.)      General   color    above,   except  over  the   shoulders, 
nearly  black,  varying  in  different  individuals  of  equal   age  from  nearly 
pure  black  to  rufo-grayish  black.     Over  the  shoulders  the  color  is 
gray.     The  sides  of  the  nose  and  the  lips  are  brownish,  as  is  . 
erablc  space  behind  the  angle  of  the  mouth,  and  a  small  spot  behind  the 
ear.     The  neck  in  front  is  more  or  less  gray.     The  and  the  a 

are  brownish-orange.     The  limbs  are  reddish-brown,  especially  near  tln-ir 
junction  with  the  body,  as  is  also  the  abdomen.     Ther  hairs  individ 
vary  considerably  in  color,  some  being  entirely  black  nearly  to  their 
and  others  entirely  light  yellow i>h-brown ;  others  are  dark  in  the  middle 
and  lighter  at  each  end.     The  naked  skin  of  the  hind  limbs,  the  nose, 
the  anal  region  is  black. 

(Female.)     The  general  color  of  the  female  is  much  lighter  than  that 
of  the  male.     Above  it  is  nearly  uniformly  gray,  varying  to  d 
lighter   in   different   individuals   and   with   age.      The   color   about   the 
mouth  is  brownish,  varying  to  rufous,  of  which  color  are  the  •■ 
breast,  and  the  abdomen.     The  sides  are  brownish-gray.     At   the  has 
the  hairs  are  u.sually  brownish,  like  the  under-fur,  with  a  broad  subter- 
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minal  bar  of  black,  and  tipped  for  a  greater  or  less  distance  with  gray. 
The  variation  in  different  individuals  in  the  general  color  results  froi 
varying  extern  of  (be  gray  at  tho  ends  of  the,  hairs. 

(Young.)  The  genera]  color  of  the  tipper  surface  of  tho  body  in 
youn,r,  previous  to  the  first  moult,  is  uniformly  glossy  black.  The  r< 
around  the  mouth  is  yellowish-brown.     The  neck  in  fronl  i  i-h-black. 

The  axilla)  are  pale  yellowish-brown ;  a  somewhat  darker  shade  <-; 
same  color  extends  posteriorly  and  inward  towards  the  median  line  of  tho 
belly,  uniting  on  the  anterior  portion  of  the  abdomen.  The  greater  part 
of  the  lower  surface,  however,  is  dusky  brownish-gray,  the  rest  I 
black,  but  less  intensely  so  than  the  back.  Specimens  of  equal  age  vary 
much  in  color,  one  of  the  young  specimens  corresponding  nearly  with  the 
above  description,  while  the  other  is  much  darker. 

On  the  head  and  sides  ot  the  neck  a  portion  of  the  hairs  are  found,  on 
close  inspection,  to  be  obscurely  lipped  with  gray.  After  the  first  moult 
the  pelngC  becomes  gradually  lighter,  through  the  extension  of  the  gray 
at  the  tips  of  the  hairs,  especially  in  the  females,  the  two  BCXCS  bring  at  first 
alike.  Contrary  to  what  has  been  asserted,  (he  young  are  prftvjdod  l'j'om 
birth  with  a  long  thick  coat  of  silky  under-fur,  of  a  lighter  cdW  than  the 
under- fur  of  the  adults 

The  Hair.  —  The  double  pelage  consists  of  an  outer  covering  of  long, 
'flattened,  moderately  coarse  hair,  beneath  which  is  a  dense  coat  of  long 
fine  silky  fur,  which  reaches  on  most  parts  of  the  body  nearly  to  the  ends 
of  the  hairs.  The  hairs  arc  thicker  towards  the  ends  than  at  the  base, 
but  their  clavate  form  is  most  distinctly  seen  in  the.  first  pelage  of  the 
young.  In  length  the  hair  varies  greatly  on  the  different  parts  of 
body.  It  is  longest  on  the  top  of  the  head,  especially  in  the  males,  which 
have  a  well-marked  crest.  The  hair  is  much  longer  on  the  anterior  half 
of  the  body  than  on  the  posterior  half,  it  being  longest  on  the  hinder 
of  the  neck,  where  in  the  males  it  is  very  coarse.  On  the  crown  tin 
has  a  length  of  42  mm.;  on  the  hinder  part  of  the  neck  i;  reaches  a 
length  of  50  to  GO  nun.  From  this  point  posteriorly  it  gradually  shortens, 
and  near  the  tail  has  a  length  of  only  20  nun.  It  is  still  shorter  on  the 
limbs,  the  tipper  side  of  the  digits  of  the  hind  limbs  being  but  slightly 
covered,  while  the  anterior  limbs  are  quite  naked  as  far  as  the  carpus. 
The  males  have  much  longer  hair  than  the  females,  in  which  it  is  much 
longer  than  in  Eumetopias  Stc/lcrL* 

*  From  tho  descriptions  of  most  writers  it  would  seem  that  tho  OUtria  jvbala  \-  \ 
vided  with  a  conspicuous  mane,  but  in  tho  few  accurate  descriptions  In  which  the 

length  of  the  longest  hairs  i>  given,  tho  so-called  "flowing  mane,"  —  which  iv. 
to  tho  greater  length  of  tho  hairs  on  the  neck  and  shoulders  as  compared  with  '. 
regions  of  tho  body, —  doos  not  appear  to  bo  any  more  truly  a  mane  than  in  Fmm§kh 
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The  whiskers  arc  cylindrical, !  ,  and  tapering,  and  % 

age  in  length  and  color,     in  the  young  they  are  black  ;  later 
lighl  colored  at  the  base,  and  dusky  at  the  ends.     Jn  mal 
they  arc  cither  entirely  white,  or  white  at  the  nd  brown 

towards  the  tips. 

Size.  —  The  length  of  a  lull-grown  male,  according  to  the  pr 
mens  (sec  the  table  of  measurements  on  page  "<),  is  bd 
eight,  feet;  and  of  a  full-grown  female,  about  four  feet.     Captain  1; 
States*  that  the  males  attain  mature  si/.o  at  about  the  sixth  y<    . 
their  total  length  is  from  ^axen  to  eight  feet,  their  girth   six    to 
feet,   and   their  weight,  when   in   full   flesh,  from  five  to  BCVCii  hundred 
pounds.    The  females,  he  says,  are  full  grown  at  four  years  old,  * 
measure  four  feet  in  length,  two  and  a  half  in  girth,  and  weigh  eighty  to  one 
hundred  pounds.     The  yearlings,  he  says,  weigh  from  thirty  to  forty  pounds. 

Ears.  —  The  cars  (Fig.  12,  PI.  II,  one  half  nat.  si/a*)  arc  lrmg,  narrow, 
and  pointed,!  being  absolutely  longer  than  those  of  the  A'.  Stcllcri,  thoii"h 
the  latter  animal  is  two  or  three  times  the  larger. 

Fort  Limbs.  —  The  hands  (Fig.  11,  PL  II,  v^th  nat/ size)  ai'e  long  am] 
narrow,  with  a  broad  cartilaginous  flap  extending  beyond  the  >. 
which  litis  a  nearly  even  bonier.  Both  surfaces  tire  naked  the  whole 
length  ;  not  covered  above  with  short  hair,  as  in  EuinelojtiitA  and  OUiria. 
The  nails  are  rudimentary,  their  position  being  indicated'by  small  circular 
horny  disks,  as  in  all  the  other  eared  seals. 

Hind  Limits.  —  The  feet  (Fig.  12,  PI.  II,  v,l0th  nat.  size)  are  very  long 
nearly  half  their  length  being  formed  by  the  cartilaginous  Haps  that  pro- 
ject beyond  the  ends  of  the  toes.  They  widen  much  less  from  the  tarsus 
to  the  ends  of  the  toes  than  these  parts  do  in  E.  Stcllcri,  ami  the  l< 
of  the  toe-flaps  is  relatively  many  times  greater  than  in  the  latter  species. 
The  toes  of  the  posterior  extremities  are  of  nearly  equal  length.  The 
outer  arc  slightly  shorter  than  the  three  middle  ones.  The  nails  «. 
outer  toes  are  rudimentary  and  scarcely  visible ;  —  those  of  the  middle 
toes  are  strong  and  well-developed. 

pias  S(dle7-i,  Callorhinus  ursinus,  ArdOCephahlS  cin<  .  1.  fulklandicus.     A 

hears  and  sea  lions,  according  to  authors,  have  the  hair  much  longer  on  the  an: 

than  on  the  posterior  half  of  the  bouy;  and  in  the  hair  - 

the  fur  seals.    The  resemblance  to  the  mane  of  the  lion,  with  which  in  - 

this  longer  hair  has  been  compared,  is  doubtless  portly  una.  i  I  partly  due  I 

loose  skin  on  the  neck  and  shoulders  being  thrown  Idsjprhen  these  snii 

erect  the  head.    I  have  not,  however,  seen  the  distinct  crest  formed  by  I 

on  the  crown  of  the  male  of  C.  urshnu  mentioned  as  occurring  in  the  i 

unless  it  is  alluded  to  in  the  specific  name  coftNMfa,  given  by  Blaiaville  to  a  :> 

American  specimen  of  fur  seal.     It  is  certainly  not  possessed  by  the  E.  SU 

*  Sec  beyond,  p.  95. 

+  Tiipv  arc  accidentally  represented  too  brpad  in  the  figure. 
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Measurements.  —  The  preceding  table  i  ls  indi- 

catcB  the  general  size  of,  t lie  adult  young  ;i^ 

thirty-five  days  <>lil.     In  some  reap  ions  arc  only  approxi- 

mately correct,  being  taken  from  mounted  specimens;  in  the  main 
ever,  they  arc  sufficiently  accurate.     A  few 

soft  skin  arc  also  given;  the  making  of  a.  complete  Burcmcnti 

of  the  skins  before  they  wire  mounted  was  accidentally  omitted.  In  ad- 
dition to  tlic  six  specimens  of  Captain  Bryant's  collection,  I  am  indebted 
to  Mr.  \V.  11.  Dall  for  measurements  of  a  male  and  a  female,  taken  by  him  * 
from  the  animals  immediately  after  they  were  killed.  The  female  (said  by 
Mr.  Dall  to  be  six  years  old)  is  evidently  adult,  but  the  male,  from  Ul 
but  little  largor  size,  seems  not  to  have  been  fully  grown.  In  the  last 
column  of  the  table  a  lew  measurements  are  given  of  a  male  specimen  of 
the  Arctocephalus  falkiamUcus,  taken  by  Dr.  G.  A.  Maack,  from  a  fresh 
Bpccimen  collected  by  him  at  Cabo  Corrientes,  Buenos  AyrcsJ  This  speci- 
men appears  also  to  have  not  been  fully  grown. 

Skull.-\  —  In  adult  specimens  the  breadth  of  the  .^uil  is  a1  little  more 
than  half  its  length,  the  point  of  greatest  breadth  being  at  the  posterior 
end  of  the  zygomatic  arch.  The  muzzle  or  facial  portion  is  broad  and 
high,  or  greatly  produced,  much  more  so  even  than  in  Eumetopias.  The 
postorbital  processes  vary  from  sub-quadrate  to  sub-triangular,  sometimes 
produced  posteriorly  into  a  Iatero-postcriorly  diverging  point,  as  in  Zalo- 
phut*  The  postorbital  cylinder  is  broad  and  moderately  elongated.  The 
postorbital  constriction  is  well  marked,  giving  a  prominently  quadrate 
form  to  the  brain-case,  the  latero-anterior  angles  of  which  vary  somewhat 
in  their  sharpness  in  different  specimens.  The  sagittal  and  occipital 
crests  are  well  developed  in  the  old  males,  nearly  as  much  as  in  Eumi  - 
piaSf  as  arc  also  the  mastoid  processes.  The  palatine  bones  terminate 
midway  between  the  last  molar  teeth  and  the  pterygoid  hamuli;  their 
posterior  outline  is  either  slightly  concave,  or  deeply  and  abruptly  so. 
The  palatal  surface  is  flat,  but  slightly  depressed  posteriorly,  and  but 
moderately  so  anteriorly.  The  zygomatic  foramens  are  broad,  nearly 
triangular,  and  truncate  posteriorly.     The  pot  end  anterior  Dares 

are  of  nearly  equal  size  in  the  males,  with  their  transverse  and  vertical 
diameters  equal;  in  the  females  the  posterior  nares  are  depressed,  th  .. 
transverse  diameter  being  greater  than  the  vertical.  The  nasal  bones  are 
much  broader  in  front  than  behind. 

The  lower  jaw  is  strongly  developed,  but  relatively  less  massive  than 

*  At  St.  Georgo's  Island,  Alaska,  August,  18GS. 

t  Sec  Figs.  1-4,  PL  II  (mates);  Figs.  1-4,  PI.  Ill  (females);  and  Figs,  5,  \  7,  PI  II, 

and  Fig.  £>,  PI.  Ill  (young). 
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in  Eumctopias.     The  coronoid  processes  arc  high  and  pointed,  but  ;. 

more  developed  in  the  males  than  in  tlic  :  The  ramial 

are  "ready  produced,  especially  the  hinder  one  (see  Figs.  8-10,  PL  II), 

Measurements  of  the  Skull. 


Kength 

Breadth 

JDist.  from  ant.  edge-  of  intcrmax.  to  end  of  ham.  ptcryg. 
"  "  last  molar     . 

"  "  "  auditory  opening 

"  "  "  edue  of  max.  condyle 

"  pnlnto-mnx  suture  to  end  of  ham.  ptcryg. 

Length  of  left  palatine  bono 

Breadth  of  left  palatine  bono  opposite  lust  molar 
Length  of  left  nasal  bono      ...... 

Breadth  of  left  nasal  bono  (anteriorly)      . 

"              "         (posteriorly) 
Breadth  of  skull  at  canines 

"         "  "    poslorhilal  procctjtfOfl 

"  "    paroeeipit.nl      "         . 

11  posterior  naros  (vortical)      .... 

"  "  M     (transverse)     . 

"  anterior  nares  (vertical)       .         .         . 

"  "  "      (transverse)      . 

Length  of  zygomatic  foramen        .         .         .         . 

Breadth  of        "  " 

Greatest  height  of  skull  (mast.  proc.  to  top  of  occip.  crest) 

■eight  of  skull  at  hamulus  ptcrygoidous  . 

Length  of  postorbital  cylinder 

"         brain-case         ....... 

"  the  lower  jaw 

Breadth  of  lower  jaw  at  its  condyles         . 

"  "       "  last  molar       .... 

"  "        "  Bymph  . 

Height     .  "        "   coronoid  process 

"  "        "   symphy&is  . 
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Teeth.  —The  molars  arc  closely  set  in  a  continuous  row.  The  ca- 
nines (Fig.  7  c  and  7  c',  PL  II,  upper  canines)  are  large  and  sharply 
pointed,  the  lower  slightly  curved.  The  outer  upper  incisors  (Figs.  0  a  and 
7  a,  PI.  II)  are  much  larger  than  the  others,  but  relatively  smaller  than  in 
Ewnetopias.  The  middle  incisors  arc  flattened  antero-posteriorly,  and  in 
youth  and  middle  age  have  their  crowns  transversely  divided  (Figs.  G  a  and 
7  a,  PI  II,  upper  incisors  seen  from  the  side).  The  lower  incisors  (Fig.  G  d, 
PI.  II)  are  similarly  divided  and  are  quite  small.     The  CTOWm  of  the  mo- 
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lars  are  sharply  conical,  with  no  t 

lil  ones.     All  the  molani  i  >lc rooted  in  the  specimen    I  . 

able  to  examine     Some  of  them  have  deep  median  grooves  cither  on  tho 
inside  or  ouUiido  <J>i"  tin:  fangs,  or  on  both  bides,  which  seem  to  in«.. 
the  fangs  arc  made  up  of  two  connate  roots.     The  distincl 
grooves  varies  in  diffcrc!  cimens  (compare  Figs.  *>/>  with  7  c,  PL  II) 

and  in  the  corresponding  teeth  of  the  two  tides  of  the  month  in  the 

specimen.    Hence  il  it  not  impi  that  sp<  may  be  found  in 

which  the  groovos  of  tlio  fUngi  may  bo  ontlroly  obsolete,  or  i  in  to 

nearly  or  quite  divide  the  fang  into  two  distinct  routs.  The  roots  of  the 
molars  are  very  short,  and  but  partially  fdl  their  alveoli;  hence  when  tho 
periosteum  is  removed  they  fit  so  loosely  that  they  require  to  be  cemented 
in  with  wax  or  other  substance  to  prevent  their  constantly  falling  out 
■whenever  the  skull  is  handled.  The  canines  and  the  incisors  have  much 
longer  roots,  which  more  nearly  fill  their  sockets.  The  roots  of  the  molars 
are  comparatively  much  shorter  and  thicker  than  in  Eumctopias,  and 
club-shaped,  whereas  in  the  latter  they  are  slender  and  tapering.  They 
are.  a  Little  shorter  than  in  Zalojihus  Ciillcsjtii,  which  has  nl>o /hilrt-roJicd, 
loosely  tilting  teeth.*  , 

Skeleton.  —  Vertebral  formula  :  Cervical  vertebrte,  7;  dorsal,  \o\  lumbar, 
5;  caudal  (including  tho  -1  sacral),  13  to  14  in  the  males,  and  14  to  1J  in 
the  females.  / 

The  skeleton  in  its  general  features  rcsomblcs  that  of  Enmrlopuia  Sfcl- 
Urix  already  described.  The  bones  of  (  '■  ursinus  are,  however,  all  slen- 
derer, or  smaller  in  proportion  to  their  length,  than  in  that  species,  the 
general  form  of  the  body  being  more  elongated.  The  scapula}  arc  she. 
and  broader  than  in  E.  SteUeri,  the  proportion  of  breadth  to  length  being 
in  the  one  as  11  to  10  and  in  the  other  as  13  to  10.  The  pelvis  is  more 
contracted  opposite  the  acetabula  in  C.  ursinus  than  in  E.  Stelleri,  and 
the  last  segment  of  the  sternum  is  also  lonjrer  and  narrower.  The  differ- 
ences  in  the  skull  of  the  two  forms  have  already  been  pointed  out  in  the 
generic  comparisons.  In  proportions,  the  principal  difference,  aside  from 
that  already  mentioned  as  existing  in  the  form  of  the  I  in 

the  longer  neck  and  longer  hind  feet  in  the  C.  ursinus  ;  the  ratio  of  the 
length  of  the  cervical  vertebra  to  the  whole  length  of  th< 
as  15  to  100  in  E.  Stdleri,  and  as  23  to  100  in  C.  ursinus ;  and  the  ratio  of 
the  length  of  the  foot  to  the  tibia  being  in  tho  former  as  13  to  10,  and  in 
the  other  as  16  to  10.     The  following  the  ten 

of  the  principal  bones,  and  of  the  different  vertebral  regions. 

*  Figures  of  tho  teeth  of  this  species  are  given  in  the  Fauna  Japonica,  Mann.. 
PI.  XXIII,  Figs.  4-9. 
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Measurements  of  the  Skeleton, 


Whole  length  of  skeleton  (including  skull) 
Length  of  .skull         .... 
u  cervical  vertebra . 
"      "  dorsal 
"       "  lumbar        u 

"  sacral 
"      "  caudal       "... 
"       "  first  rib     .... 
"       "        "      osseous  portion 
"      u       "     cartilaginous  portion 
"       "  third  rib       .... 
"       "  "      osseous  portion  . 

"       "  "      cartilaginous  portion 

"       "  sixth  rib  .... 
"       »'        "       osseous  portion 
"       "        "       cartilaginous  portion 
"       "  ten tli  rib      .... 
u       "         u      ossoous  portion   . 
"       "  "      cartilaginous  portion 

"       °  twelfth  rib,  osseous  portion  only 
"       "  fifteenth  rib       "  " 

14       "  sternum 

11       "        "        1st  segment 

«  CI  it  O^  " 

u       K         (i        2d  « 

N  u  it  4th  it 

ti         tt  tt  g*l»  tt 

"     "     "      ctii     M 

U         a  a  7t|;  <* 

*       "        '*        8th        u 

"       "  scapula 
Breadth  of     u  . 

Greatest  height  of  its  spine  . 
Length  of  humerus  .... 

"        u    radius  .... 
**    ulna         . 

"       "   carpus 
Breadth"      "  .... 

Length  of  1st  digit*  and  its  metacarpal  bono 

(I         it  Oil      i{  it  ,(  " 

"  "  lil       "  "  "  " 

(<  (i  t  .].     ti  U  fl  a 

"  "   V '"     "  "  "  " 

"       "  lemur 

"       "  tibia  

"       "  fibula 

"       "  tarsus        

Breadth"     " 

Length  of  1st  digit t  and  its  metatarsal  bono 

H  H    0/1  M  *'  ■<  M 

tt  a    .  ■   i  U  it  tt  tt 

...  4th     «  a  ti  a 

a    5tu       it  ti  it  ti 


lit  9  M 

_  -  -      io.  Wlii  No    -  ., 


2,010 
275 

770 
270 
160 

140 
212 
112 

395 
265 

130 
465 
3.")0 
115 

360 

230 

345 
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65 

60 

58 

63 

115 

250 

295 

35 

220 

205 

243 

55 

100 

215 
170 
127 
150 

250 

87 

67 

S  70 

265 

265 

2lJ0 


*  Fore  limb. 
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t  Hiud  limb. 
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36 
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35 

;>:. 
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- 
Adult  <i 

•  9 

-  '^». 

-  .. 

Length  of  innominflto  bono 

231 

21  0 

145 

. 

Greatest  (external)  width  of  pelvis  anteriorly 

n  :> 

110 

70 

75 

Width  of  posterior  cud  of  pubic  hones 

17 

14 

30 

•j.:, 

Length  of  ilium 

100 

60 

"  ischio-pubic  bones 

134 

110 

75 

73 

"       "  thyroid  foramen 

67 

63 

Breadth"       "                               ... 

3-1 

25 

ii.> 

20 

Sexual  Differences.  —  The  scx.es  differ  in*  color,  as  already  stated,  in 
the  females  being  much  lighter  than  the  males,  or  grayer.  In  respect 
to  the  skeleton  they  differ  extraordinarily  in  the  form  of  the  pelvis,  as 
already  described,*  all  the  parts  of  which  in  the  female  are  greatly  reduced 
in  size,  and  instead  of  the  pubic  bones  meeting  each  other  posteriorly, 
as  they  do  in  the  males,  they  are  widely  separated.  The.  innominate 
bones  are  also  much  fuitlier  apart  in  the  females,  and  the'  bones  forming 
the  front  edge  of  the  pelvis  are  less  developed,  so  that  the  pelvis  in  the 
female  is  entirely  open  in  front.  In  consequence  of  /the  remarkable  nar- 
rowness of  the  pelvis  in  the  male,  the  form  of  this  portion  of  the  skeleton 
is  necessarily  varied  in  the  female,  to  permit  of  the  passage  of  the  foetus 
in  parturition.  As  already  remarked,  no  such  sexual  differences  are  seen 
in  the  Phocidce.  / 

In  respect  to  other  parts  of  the  skeleton,  the  absence  of  the  great  de- 
velopment of  the  sagittal  and  occipital  crests  seen  in  the  males  has  aire.;  ly 
been  noticed.  The  bones  of  all  parts  of  the  skull  are  much  smaller  and 
Weaker,  especially  the  lower  jaw  and  the  teeth.  The  attachments  for  the 
muscles  are  correspondingly  less  developed  throughout  the  n.     The 

most  striking  sexual  difference,  however,  is  that  of  size;  the  weight  ot 
the  full-grown  females,  according  to  Captain  Bryant,  being  leas  than  on;: 
sixth  that  of  the  full-grown  males. 

Differences  resulting  from  Age.-^Th*  differences  in  color  between  the 
young  and  the  adult  consist,  as  already  staled,  in  the  young  of  both  sei 
during  the  first  three  or  four  months  of  their  lives  being  glossy  black,  and 
gradually  afterwards  acquiring  the  color  character,  ;he 

adult  males  and  females.  In  respect  to  the  differences  in  the  skeleton 
that  distinguish  the  young,  I  can  only  speak  of  the  skull.  In  regard  to 
this  a  most  striking  difference  is  seen  in  the  relative  development  of 
its  different  regions,  as  compared  with  the  adult  of  either  sex.  The 
two  young  skulls  before  me,  said  to  be  from  specimens  thirty-five  days 

*  In  the  comparison  of  the  skeleton  of  the  eared  seals  with  that  of  Pk&a  ritulma 
(above,  p.  25  ct  ttq.). 
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old,  are   buth   ;  but  at   this  age  the  sexes   probably  differ  but 

little  in  osteologieal  features,  especially  in  those  of  the  skull.     In 

specimens  the  anterior  or  facial  portion  of  the  skull  is  but  little  dew. 
in  comparison  with  the  size  of  the  bruin-ease.  The  muzzle  is  not 
excessively  short  (see  Figs.  5-7,  PI.  II),  but  the  orbital  .'pace  IS  I 
and  the  postorbital  cylinder  is  reduced  almost  to  zero,  tl.  rbital 

processes  being  close  to  the  brain-ease.     The  zygomatic  arch  is  hence 
short;  the  zygomatic  foramen  is  as  broad  as  long,  instead  of  being  n< 
twice  as  long  as  broad,  as  in  the  adult.     On  the  other  hand,  the  brain- 
is  exceedingly  large,  the  greatest  breadth  of  the  skull  being  at  the  middle 
of  the  brain-case  instead  of  at  the  posterior  end  of  the  zygomatic  arch. 
As  will  be  seen  by  the  table  of  measurements  of  the  skull  aire;; 
the  brain-case  is  nearly  as  large  as  in  the   adults,   and    the   bones   being 
thinner,  it  must  have  a  capacity  about  as  great  as  that  of  (the  skulls  of 
the  adult  males  and  females,   there  being,  in  respect  to  tlys  ]->oint,  but 
slight  difference  in  the  sexes.     As  the  young  advance  in  ngv, 'the  anterior 
portion  of  the  skull,  or  that  part  in  advance  of  the  brain-ease,  greatly 
elongates,    especially    the    postorbital    cylinder,    amy  i1icrca|ss    also    in 
breadth,  the  skull  in  a  great  measure  losing  the  triangular  form  and  the 
narrow  peaked  muzzle  characteristic  of  the  young.     The  postorbital  pro- 
cesses also  greatly  change  their  form  as  they  further  develop,  as  shown 
in  the  figures  of  Plate  11.  y 

The  limbs  are  also  relatively  much  larger  than  in  the  adult,  as  men- 
tioned by  Quoy  and  Gaimard  in  respect  to  the  Arclocephalus  cinercus  of 
Australia,*  which  enables  them  to  move  on  land  with  greater  facility 
than  the  adult,  as  the  above-mentioned  authors  have  stated  to  be  the 
case  in  the  Australian  species. 

It  is  not  true,  however,  that  the  young  of  C.  ursinus  are  devoid  of  under- 
fur,  as  has  been  by  some  writers  incorrectly  stated. f 

Individual  Variation. — The  two  males  were  both  not  only  full-grown, 
but  quite  advanced  in  age,  though  in  all  probability  the  crests  of  even  the 
older  skull  (No.  2922)  would  have  been  still  further  developed.  The  other 
male  (No.  2923)  was  somewhat  younger,  but  already  had  the  sagittal  en 

•  Voyage  do  1' Astrolabe,  Zoologie,  Tom.  I,  p.  89. 

t  It  may  be  added  that  the  young  specimens  above  described  had  not  fully  shed  their 
milk  teeth.  The  incisors  appear  to  have  been  renewed,  but  both  the  first  and 
sets  of  canines  were  still  present (aa  shown  in  Fig.  6,  PL  III,  natural  size),  the  permanent 
ones  being  in  front  of  the  others.  The  three  pre-molon  of  the  first  set  have  been  re- 
placed by  the  permanent  ones,  the  first  and  second  of  which  ore  already  quite  la 
The  hinder  or  true  molars  are  in  one  of  the  specimens  but  just  in  Bight,  and  doubtless 
had  not  cut  through  the  gum.  In  the  other  specimen  they  ore  a  little  more  advanced. 
Tho  middlo  one  is  quite  prominent;  the  first  is  much  smaller,  while  the  last  or  third  true 
molur  is  for  behind  cither  of  tho  others  in  development. 
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considerably  produced ;  the  I  >wever,were  but  moderately  worn,  the 

incisors  still  retaining  the  groove  dividing  tb  In 

the  younger  male  skull  the  posterior  outline  of  the  palatines  !.->  bul 
concave,  whereas  in  the  other  it  is  deeply  and  abruptly  enmrginate  in  the 
middle,  —  as  deeply  so  as  in  the  young  (one  month  ol<l)  skulls; —  showing 
that  (inferences  in  this  respect  do  not  necessarily  depend  upon  di 
in  ago.  They  also  dilTcr  in  the  form  oi*  (he  po.>torbitul  pro 
younger  they  having  nearly  the  same  i'onn  as  in  Eumetopuui%  whereas  in 
the  oliler  nearly  that  seen  in  Zuloplius.  The  postorbital  cylinder  is  also 
much  shorter  in  the  younger,  though  these  two  skulls  do  not  present 
nearly  the  great  difference  in  this  respect  exhibited  by  the  two  very  old 
male  skulls  of  Zalojjhus  already  described.  Another  dillerence  is  seen  in 
the  parieto-maxillary  suture.  In  the  younger  specimen  it  is  nearly 
straight  and  directed  forwards,  the  nasals  extending  considerably  bej'on^l 
*  it.  In  the  other  it  curves  at  first  moderately  backwards,  and  then]  ab- 
ruptly in  the  same  direction  ;  the  maxillaries  extending  in  this  case 
slightly  beyond  the  nasals,  instead  of  ending  considerably  in  font  of  ihe 
end  of  the  latter.  The  nasals  themselves  are  much  narrWcr  in  the 
younger  specimen,  especially  anteriorly,  and  hence  have  vci'y  different 
forms  in  the  two  specimens. 

In  respect  to  the  teeth,  it  may  be  added  that  the  older  skull  has  seven 
upper  molars  on  one  side  and  six  on  the  other,  the  normal  number  being 
six  on  each  side.  The  form  of  the  molar  teeth,  especially  of  the  fangs, 
differ  markedly  in  the  two  skulls;  those  of  the  younger  having  the  longi- 
tudinal grooves  of  the  fangs  of  nearly  all  the  teeth  abnost  wholly  obsolete, 
while  in  the  other  specimen  the  roots  of  nearly  all  the  molars  are  more  or 
less  strongly  grooved. 

Of  the  two  female  skulls  one  is  very  aged,*  as  shown  by  the  closed  su- 
tures and  the  greatly  worn  and  defective  teeth.     The  younger,  howei 
is  also  quite  advanced  in  years.    Differences  of  a  similar  character  to  those 
seen  in  the  males  also  occur  between  these,  but  they  are  less  marked. 

There  are  also  considerable  variations  in  color.  Not  only  is  one  of  the 
young  females  much  darker  below  and  about  the  face  than  the  other,  but  one 

*  Respecting  the  age  of  these  specimens  of  far  seals.  Captain  Bryant  has  respon 
to  my  inquiries  as  follows:  "The  grown  females  (the  mot]  aver- 

age specimens.     The  only  means  I  1.  .  termining 

afforded  by  dissection.     These  were  that  the  older  female  ha 
young,  and  the  other  to  five,  which  would  make  theii  ively  ten  and  i 

years.    The  two  -;-ow  ..  males  were  a]  o  sel<  oted  u  :.\.  -linens  in  size  and  c 

Judging  from  their  general  appearance  and  color,  to  be  ton  years 

Tho  two  pups  were  thirty-Aye  days  old,  and  in  that  time  had  doubled  their  silt  from 
birth.     They  wore  both  females." 
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in  in  the  males. 

General  Remarks,  —  The  northern  sea  bear  (CaUorhiniu  ursinus) 
was  first  made  known  by  Steller  in  17.31,  under  Llie  name  of  Ursus 
marinus.  On  his  visit  to  Kamtchatkn  and  its  neighboring  islands,  in 
1712,  he  met  with  these  animals  in  great  numbers  at  Behring'fl  Island, 

where  he  spent  several  weeks  among  thorn,  and  carefully  studied  their 
habits  and  anatomy.     On  his  return  to  St.  Petersburg  he  published  a 
detailed  and  accurate  description  of  them  in  his  valuable  essay  en  til 
J)c  Best  Us  MariniSy  in  the  Transactions  of  the  St.  Petersburg  Academy 
for  the  year  17  ID.*     This  valuable  memoir  has  furnished  nearly  all 
information  concerning  the  northern  soa  hears  we  have  hitherto  hail. 
S teller's  account,  occupying  twenty-eight  quarto  pages,  gave  net,  only 
.a  detailed  description  of  its  anatomy,  with  an  extensive  table  of  meas- 
urements, but  also  of  its  remarkable  habits,  and  figures  of  the  animals. 
His  description  of  its  habits  has  been  largely  quoted  byf If  niton' and 
Pennant,  and  by  Hamilton,  in  his  history  of  the  "Marine  ATnphibia."t 
Kraschenninikow,  in  his  History  of  Kamtchatka,  J  under  the  name  of 
the  "sea  cat,"  also  gave  a  lengthy  account  of  its   habits,  apparently 
mainly  from  Steller's  notes ;  but  it  embraces  a  few  particulars  not  given 
in  the  De  Bcstiis  Marinis.     Button,  followed  by  Pennant,  and  most 
general  writers  for  half  a  century,  confounded  the  northern  sea  bear 
with  the  southern  sea  bear,  they  combining  the  history  of  the  two  as 
that  of  one  species.     When  specimens  of  both  the  northern  and  south- 
ern fur  seals  had  been  compared  in  Europe,  their  specific  distinctness 
became  fully  recognized,  and  in  18o0  they  were  even  generic-ally  sepa- 
rated by  Dr.  J.  E.  Gray,  since  which  time  they  have  been  generally 
recognized  as  belonging  to  different  genera.     In  color,  size,  and  the 
character  of  the  pelage  they  are  undoubtedly  closely  related,  as  they 
seem  to  be  also  in  habits,  but  they  differ  greatly  in  the  form  of  the 
facial  portion  of  the  skull,  and  hence  in  physiognomy,  through  the  much 
greater  breadth  of  the  muzzle  in  the  northern  species,  and  its  abruptly 
rising  and  convex  nose. 


*  Novi  Commcntarice  Academias  Pctropoli^ana;,  Vol.  XI,  pp.  331-350,  pi.  xv.  1751. 
t  Naturalist's  Library,  Mammalia,  Vol.  VIII,  1S3D. 

\  History  of  Kamtchatka  (English  oditioa),  translated  from  tho  Russian  by  James 
Grieve,  M.  D.,  pp.  125  -  130,  1764. 
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Stcllcr'8  figures  were  the  only  original  ones  of 
been  published  up  to  a  recent  date,  which,  with  modi 
been   frequently  copied.     Those  given   by  Hamilton   (Plate  XXI  of 
hid  work  nbovo  cited)  are  among  the  best,  and  are  quite  accural 

general  form,  hut,  erroneous   in  details,  especially  in  respect  to  the  : 
Choris,   in   lt>22,  gave    a   plate    purporting    to   represent   a   group 
sea  bears,  as  they  appear  when  assembled  on  the  rocks  at  their  b. 
ing-placcs.     Though  doubtless  giving  a  good  idea  of  their  attitudes  at 
such  times,  as  the  other  plate  in  his  chapter  on  the  Aleutian  Islands, 
purporting  to  represent  the  sea  lions,  does  of  those  animals  ;  but  they 
xare  not  sufficiently  detailed  to  be  of  further  value.     3Ir.   Dall,  in  Lis 
Look  on  "Alaska  and  its  Resources"  (previously  cited),  lias  published 
a  figure  from  nature  of  this  species,  which,  while  doubtless  generally 
correct,  gives  a  somewhat  erroneous  impression  in  regard  to  the  charac- 
ter of  the  hind  feet,  since  the  upper  surface  is  represented  as  being 
strongly  ridged  and  furrowed,  the  ridges  extending  to  the  ends  of.  the 
flaps,  which  are  really  flat.*  t 

The  first  and  only  specimen  of  the  skull  hitherto  figured  is  that  of 
a  male,  represented  in  profile,  published  by  Dr.  Gray  in  the  Proceed- 
ings of  the  Zoological  Society  for  1850  (Plate  LXVIII).       /. 

As  already  remarked,  the  sea  bears  of  the  North  were  for  a  long 
time  confounded  with  the  southern  sea  bears,  they  collectively  bearing 
the  name  of  either  Phoca  or  Olaria  ursina.  This  name  was  originally, 
however,  applied  by  Sch rebel"  and  Linnc  to  the  Ursus  marinus  of 
Steller,  to  which  animal  the  name  ursina  is  hence  exclusively  applicable. 

Forstcr  and  Cook,  and  other  voyagers,  subsequently  described  the 
southern  sea  bears,  so  far  as  respects  their  general  habits,  size,  and 
abundance.  Most  of  these  writers  seem  to  have  regarded  these  ani- 
mals as  the  same  as  the  northern   sea   bear,  and,  as  already  stated, 

*  It  is  remarkable  how  few  correct  figures  have  boon  published  of  tho  eared  e 
even  those  in  scientific  works  being  palpably  erroneous,  and  contradictory  of  tho  char- 
acters given  in  the  descriptions  accompanying  them.     In  near'..-  r  aro 
represented  as  covered  with  hair,  OS  in  the  common  seals,  and  similarly  provided 
well-developed  nails  on  both  the  fore  and  hind  limbs.    In  this  n  -ires 
given  by  Quoy  and  Gaimard,  in  the  Zoology  of  tho  Voyayt  (h  VAslrolabt,  aro  f. 
not  corresponding  at  all  in  this  regard  with  tho  accompanying  descriptions  of  the  ani- 
mals.    Tho  figures  of  the  Olaria  jubata,  published  in  the  Proceedings  oi  the  Lo 
Zoological  Society  (1866,  p.  SO,  woodcut;  1S69,  PI.  VII)  seem  to  be  thoso  most  nearly 
approaching  accuracy. 
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naturalists.  ng  time  generally  confounded  them.    P 

first  claimed  that  they  were  distinct,  but  no  specimens  Beem  to  have 

iched  European  museums  till  some  years  later.     Dr.  Gray,  wri 
in  1^'j'J,  remarks  as  follows:  "I  had  not  been  able  to  sec  a  specimen 

of  this  species  in  any  oi'  the  museums  which  I  examined  on  the  Con- 
tinent or  in  England,  or  to  find  a  skull  of  the  gQ,\\\x^\_Arctocephalus'] 
from  the  North  Pacific  Ocean,  yet  I  felt  so  assured,  from  Stcllcr's 
description  and  the  geographical  position,  that  it  must  be  distinct  from 
the  eared  fur  seals  from  the  Antarctic  Ocean  and  Australia,  with  which 
it  had  usually  been  confounded,  that  in  my  i  Catalogue  of  Seals  in  the 
Collection  of  tho  British  Museum'  [1800]  I  regarded  it  as  a  distinct 
species,  under  the  name  of  Arctoccpludus  ursinus,  giving  an  abridgment 
of  Stcllcr's  description  as  its  specific  character."  "The  British  Mu- 
seum," he  adds,  M  has  just  received,  under  the  name  Otaria  lconinat 
from  Amsterdam,  a  specimen  [>kull  and  skin]  of  the  sea  bear  from 
Bearing's  Straits,  which  was  obtained  from  St.  Petersburg"  *  ;  which 
is  the  specimen  already  spoken  of  as  figured  by  Dr.  Gifiy.  From  the 
ereat  differences  existing  between  this  skull  and  those  of  the  southern 
sea  bears,  Dr.  Gray  separated  the  northern  species  from  the  genus 
ArctoccpJialus,  under  the  name  CallorJtuius.j  j 

Although  there  were  two  skulls  of  Stcller's  sea  bear  in  tho  Berlin 
Museum  as  early  as  1841,  J  and  three  skeletons  of  the  same  species  in 
the  Museum  of  Munich  in  1849,  §  Dr.  Gray  seems  to  have  been  the 
first  naturalist  who  was  able  to  compare  this  animal  with  its  southern 
relatives,  and  hence  to  positively  decide  its  affinities. 

Misled  by  a  label  accompanying  specimens  of  eared  seals  received 
at  the  British  Museum  from  California,  a  skin  of  the  CallorJiinus  iirsi- 
nus was  doubtfully  described  by  this  author,  in  the  paper  in  which  the 
name  Ccrtlorhinus  was  proposed,  as  that  of  his  ArctoccpJialus  mouterien- 
sis,  which  is  a  hair  seal.  This  skin  was  accompanied  by  a  young  skull, 
purporting,  by  the  label  it  bore,  to  belong  to  it,  but  Dr.  Gray  observes 
that  otherwise  he  should  have  thought  it  too  small  to  have  belonged 
to  the  same  animal.    Seven   years  later,  JJ  however,  he  described  tho 

*  Proc.  London  Zool.  Soc,  1859,  p.  102. 

t  Ibid.,  p.  359. 

J  Archiv  fiir  Xaturgeschichtc,  etc,  1S41,  p.  334. 

§  Ibid.,  1849,  p.  39. 

||  Cat  Seals  and  Whales,  I860,  p.  51. 
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skull  08  that  of  a  now  Bpecies  (Arclocephalus  calif ornianu$)y  still  asso- 
ciating with  it,  however,  the  skin    of   iho  Callor/rinils 
skull  lie  subsequently  considered  us  that  of  a  young  A.  monteriensit 

(=  JCumctopias   Stcileri)  ;  and   referring  his  A.  call  for  uiauus  to   :. 
species,  be  was  consequently  led  into  the  double  error  of  regarding  the 
Eumetopiat   Stellar  i  as  a   fur   seal  (as   already   explained    under   that 
species  and   elsewhere  in  the  present  paper),  and   of  excluding   the 
Callorhinus  ursinus  from  the  list  of  fur  seals. 

Geographical  Distribution.  —  The  northern  fur  seal  seerns  to  be 
nowhere  so  numerous  at  present  as  at  the  St.  Paul's  and  St.  George's 
Islands,  off  the  coast  of  Alaska.  They  seem  to  still  occur,  however, 
in  considerable  numbers  at  a  few  of  the  islands  to  the  northward  and  x 
westward,  especially  at  St.  Matthew's  and  Behring's  Islands.  They  , 
appear  never  to  have  landed  on  the  Asiatic  shores  to  any  great  extent', 
and  I  have  found  no  report  of  their  occurrence  to  the  southward  of  ti.o 
Kurilcs  on  that  coast.  On  the  American  side  they  were  iomnpvly 
numerous  from  Sitka  to  the  southern  coast  of  California.  At  Point 
Conception,  Captain  Bryant  informs  me,  large  numbers  were  formerly 
taken,  but  that  they  are  now  rare  on  the  California  coast,  and  .are 
only  seen  there  in  the  winter  season.  "The  present  year,"  he  writes 
me,*  *  unusually  large  numbers  have  been  seen  off  the  coasts  of 
Oregon,  Washington  Territory,  and  British  Columbia,  and  many  skins 
have  been  taken  and  brought  to  San  Francisco.  They  were  mostly 
of  very  young  seals,  none  appearing  to  be  over  a  year  old.  Formerly 
in  March  and  April  the  natives  of  Puget  Sound  took  large  numbers 
of  pregnant  females,  but  no  places  where  they  have  resorted  to  breed 
seem  to  be  known  oil'  this  coast.  Neither  can  I  ascertain  that  any 
rookeries  of  ihe  hair  seals,  or  sea  lions,  are  known  to  CXi8t  here  ; 
but  I  think  it  probable  that  both  species  occupy  tho  roeky  ledges  otV 
the  ;>hore,  which  arc  rarely  visited  by  boats." 

The  northern  fur  seals  seem  to  require  a  moderately  cool  and  hu« 
mid  climate,  since  they  do  not  readily  bear  the  heat  of  the  sun.  These 
conditions  apparently  existing  in  an  eminent  degree  at  the  Pribyloff 
Islands,  these  islands,  as  Captain  Bryant  remarks  beyond,  are  eminently 
suited  to  the  wants  of  these  animals,  which,  according  to  his  computa- 
tion, resort  there  in  summer  to  the  number  of  more  than  a  million. 


*  Under  dato  of  Juno  14,  1S70,  from  tho  United  States  revenue  cutter  "Lincoln,"  tn 
route  for  the  Seal  Islands  of  Alaska. 
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At  Bchring's  and  the  PribylofT  Islands  the  fm  are  rep 

heir  appearanco  from  the  southward  late  in  spring,  and  thai  I 
only  resort  to  these  islands  for  the  purposes  of  reproduction,  and  1 

:.i  early  in  the  autumn.     Their  haunts  at  other  □  not  to 

be  well  known,  but  it  is  evident  that  their  winter  quarters  must  be  to 
the  southward  of  these  islands.  Tiiat  there  is  a  southward  migration 
of  these  animals  in  winter  is  evident  from  their  reported  greater  fre- 
quency at  that  season*  on  the  Pacifie  coast  of  the  United  Slates. 

Habits*  —  The  very  full  account  of  the  habits  of  this  species,  con- 
tained in  the  following  communication  of  Captain  Bryant,  together  with 
the  accompanying  notes,  require  nothing  to  be  added  on  this  point  in 
the  present  connection. 

t 

n.  • 

On  the  Habits  of  the  Northern  Fur  Seal  (Callorhinus  ursinus 
Gray),  with  a  Description  of  the  Pribyloff  Group  of  Inlands. 
By  Captain  Charles  Bryant,  with  Notes  by  J. 'A.  Allen. 

Description  of  the  Pribyloff  Group  of  Islands. 

Discovery.  —  The  group  of  several  small  islands,  known  as  the 
Pribyloff  Group,  were  discovered  under  the  following  circumstances. 
Captain  Pribyloff,  who  in  1781  took  charge  of  the  Russian  trading 
factory  at  Ounalaska,  observed  during  his  voyages  among  the  islands 
to  the  westward  of  Ounalaska  numbers  of  fur  seals  going  north  in 
spring  and  returning  in  autumn.  Believing  that  there  must  be  un- 
known land  to  the  northward  to  which  these  animals  resorted,  he  fitted 
out  an  expedition  for  the  purpose  of  discovering  it,  and  in  June,  1785, 
while  cruising  for  that  purpose,  discovered  an  island*  He  took  | 
session  of  this  island,  colonized  it,  and  called  it  St.  George's,  from  the 
vessel  in  which  t\ia  discovery  was  made.  On  a  clear  day,  during  tho 
following  year,  these  colonists  saw  another  island  to  the  northward  of 
the  first,  and  visiting  it  in  their  canoes,  proceeded  to  occupy  it.  Tho 
island  was  called  St.  Paul's,  from  its  discovery  being  made  on  St. 
Paul's  day. 

St.  PauVs  Island. —  St.  Paul's  Island,  of  which  I  append  an  outline 
sketch  (Fig.  5)  is  nearly  triangular,  and  sixteen  miles  in  length.  Its 
northern  side  is  a  little  concave.     Its  greatest  breadth  is  four  miles,  at 
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Plagium  Of  St.  Paul's  Isliuul :  a,  harbor  and  imtivc  flUagOj  f>,  i»o.vllon  rookeij 

a  point  one  third  its  length  irom  the  west  end.  From  this  point  a  nar- 
row peninsula,  half  a  mile  wide  and  two  and  a  half  miles  long,  extends 
in  a  southwest  direction  from  the  main  island.  The  island  is  of  vol- 
canic origin,  and  consists  of  a  cluster  of  flattened  cones.  Tha  central 
cones  of  the  island  have  an  elevation  of  from  two  to  three  hundred 
feet,  and  a  diameter  of  from  half  a  mile  to  one  mile  and  a  half.  Those 
on  the  outside,  which  form  the  shore  line,  are  much  smaller,  they  being 
only  from  one  eighth  to  half  a  mile  in  diameter,  and  from  fifty  to  sixty 
feet  in  height.  Their  bases  touch  those  of  the  central  higher  cones. 
Between  the  chains  of  cones  are  narrow  valleys,  raised  but  little  above 
the  sea  level.  The  border  cones  are  composed  entirely  of  clinkstone, 
and  their  surfaces  appear  to  have  undergone  no  change  other  than  that 
resulting  from  the  original  Assuring,  and  the  subsequent  action  of  fir 
"Where  these  cones  extend  into  the  water  they  form  rounded  points 
with  gently  sloping  shores.  There  is  a  belt  of  loose  rocks,  varying 
from  five  to  forty  rods  in  width,  between  the  base  of  the  outer  00 
and  the  water.  The  coves  formed  between  these  points  have  Snores 
of  loose  lava  sand. 

The  peninsula  is  formed  by  two  of  those  cones,  one  of  which  is  one 
half  and  the  other  two  and  a  half  miles  distant  from  the  main  island, 
with  which  they  have  been  recently  connected  by  the  deposition  of 
loose  sand   thrown  up  by  the  action  of  the  waves.     The  connecting 
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necks  of  land  thus  formed  have  a  height  of  only  six  or  eight  fa 
the  tide  level. 

The  rones  of  the  peninsula  differ  from  those  of  the  main  island  in 
being  elongated  instead  of  circular,  and  in  having  their  surfaces  covered 
with  a  layer  of  pitchstones,  several  inches  in  thickness,  above  the 
clinkstones. 

On  the  cone  in  the  centre  of  the  peninsula  there  is  a  bed   of  vol- 
....  irS|  which  ihowi  by  Iti  Ic 

it  fell  there  after  the  elevation  and  cooling  of  the  rock  above  water. 
Opposite  the  junction  of  the  peninsula  with  the  main  island  is  a  cliff, 
facing  the  southeast,  sixty  feet  high.  Its  compoMtion  of  alternate 
layers  of  cinders  and  ashes  indicates  that  it  was  deposited  under  water, 
and  subsequently  elevated  to  its  present  position.  This  cliff  has  been 
worn  into  by  the  waves,  and  portions  of  it  continually  falling  down 
furnish  material  for  the  increase  of  the  sand  belt,  along  the  south- 
shore  of  the  island.  A  seam  or  stratum  two  feet  /in  thickness,  com- 
posed mainly  of  volcanic  ashes,  and  containing  lumpis  of  calcined  -  . 
mud  and  petrified  shells,  extends  the  whole  length  of  the  cliff,  parallel 
with  its  surface  curves,  and  situated  at  about  midway  its  height.  These 
shells  differ  from  any  now  found  on  the  island.  j 

The  distance  from  the  point  where  the  peninsula  joins  the  island  to 
the  west  end  of  the  island  is  about  eight  miles,  and  the  general  tn 
of  the  shore  is  northwest.  The  peninsula  itself  extends  two  miles  and 
a  half  in  a  southwesterly  direction,  with  a  reef  continuing  to  the  west- 
ward a  mile  farther.  Within  the  angle  formed  by  these  two  shores  is 
an  open  harbor,  with  anchorage  of  from  nine  to  thirteen  fathoms  of 
water,  half  a  mile  to  three  miles  ofT  shore. 

A  vessel  lying  here  is  sheltered  from  winds  blowing  from  any 
northerly  point  between  northwest  and  east  ;  with  the  wind  inure  to 
the  southward,  a  heavy  swell  rolls  over  the  reef,  making  it.  very  rough 
At  the  head  of  the  cove  is  located  the  trading-post  of  the  former  Rus- 
sian company  and  (he,  native  village.  This  |>ortion  of  the  island  is 
undergoing  great  changes,  from  the  filling  in  of  sand  from  deep  water. 
At  no  very  remote  period  there  existed  a  spacious  harbor  within  the 
cove  now  filled  with  sand  ;  and  there  are  people  living  on  the  island 
who  remember  when  the  peninsula  itself  was  an  island.  In  this  cove  last 
year  a  vessel  drawing  six  feet  of  water  lay  and  swung  at  her  anchor 
where  it  is  now  dry  at  low  tide.    The  sand  is  brought  up  by  the  action  of 
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the  lilies  from  deep  water,  and  being  thrown  on  the  shori 
dry  and  light,  and  is  blown  by  the  high  winds  into  the  V 
the  (slopes  of  the  hills,  filling  up  the  cracks  in  tli  .     The 

being  moist,  the  soil  thus  thrown  up  is  rapidly  01  ad  with  a  J 

riant  growth  of  grass,  conspicuous  among  which  is  the  redtop  and  other 
mmon  grasses  of  the  New  England  States  ;  at  a  lower  level  on  tho 

made  land  a  grass  grows  whieh,  when  young,  resembles  oats,  hut  later 
li  Iujfttl«3 

latter  grain  when  shrunken  in  ripening*  These  grass-heads  in  winter 
furnish  rich  forage  for  the  cattle  and  other  stock  living  on  the  island. 
Among  the  profusion  of  wild  flowers  arc  the  dandelion,  buttercup,  wild 
pea  and  bean,  yarrow,  wormwood,  and  other  weeds  ;  also  the  cow-pars- 
nip  or  wild  celery.  The  latter  the  natives  consider  a  great  luxury, 
they  eating  the  seed  stalks  when  green  and  tender  with  great  relish.' 

The  northeast  point  of  the  island  is  formed  by  a  cone  two  miles  in 
diameter  and  a  hundred  feet  in  height  It  was  once  two,  and  a  half 
miles  distant  from  the  main  island,  but  is  now  connected  vnfh  it.  The 
action  of  the  tide  ebbing  and  flowing  has  formed  bars  of  'sand  on  tho 
two  outer  sides  ;  they  thus  have  extended  until  they  have  united  the 
two  islands,  enclosing  between  them  a  long  narrow  lake.  This  lake  is 
now  rapidly  tilling  with  sand,  and  being  only  a  mile  long  it  has  become 
quite  fresh  by  the  annual  melting  of  snow  in  it. 

The  southeast  shore  of  the  island  has  also  a  belt  of  sand,  which  is  in 
many  places  half  a  mile  wide,  and  is  constantly  increasing.  In  many 
places  the  saud  is  drifted  to  the  height  of  fifty  feet,  which  shows  that 
at  some  period  of  the  year  the  island  is  subject  to  very  high  winds. 

On  one  of  the  largest  cones  near  the  centre  of  the  island  is  the  rim 
of  an  extinct  volcano,  with  a  crater  thirty  rods  in  diameter.  This 
rises  to  a  height  of  two  Jiundred  feet  above  the  surrounding  plain  of 
clinkstones.  Its  walls  are  of  red  tufa,  much  crumbled  and  broken,  the 
debris  of  which  fdls  the  opening  in  the  centre. 

Around  its  base  are  several  fissures  communicating  with  dark  eai 
Three  fourths  of  a  mile  west  is  a  still  larger  crater,  but  of  less  I  I 
tion.     The  surface  of  this  portion  of  the  island  is  covered  with  broken 
clinkstones,  and  is  either  entirely  bare  of  vegetation  or  only  covered 
with  moss. 

Otter  Island.  —  Four  miles  southwest,  and  in  line  with  the  peninsula, 
is  a  small  rocky  island,  half  a  mile  in  its  longest  diameter,  one  fourth  ot 
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i  about  forty  feet  high,  with  a 
It  is  8  part  of  a  cone  which  has  been  broken  off  on  thi 
other  part  submerged.     This  is  called  Otter  Island,  and   lias  i 
fur  seal  rookery,  yielding  three  thousand  skins  annually. 
Monrovia,  or  Walrus  Island*  —  East-southeast  from  the  cast  end  of 
Paui's  Island,  eight  miles  distant,  is  a  rock  rising  on  all  sides  to  a 
lit  of  thirty-five  feet,  half  a  mile  long  by  one  eighth  wide.     It  has 
UK]  iii  b;i  0  at  tin;  WlltCT  lino  several  ledge.-,  or  shelves,  Oil  whieh  the 

ivulruHOH  come  lo  lie  after  feeding  on  the  bunks  east  of  Iho  inland. 
anhnalH  frequent  the  island  during  the  summer  in  large  num- 
bers, and  are  killed  by  the  natives  for  their  ivory.     On   the   island  is 

,  a  .-mall  sea  lion  rookery.     It  is  also  the  breeding-place  of  imme; 
flocks  of  sea-fowl,  and  the  natives  of  St.  Paul  hence  visit  it  in  the  lay- 
ing  season  for  the  purpose  of  obtaining  eggs. 

St.  George's  Island.  —  This  island  lies  forty  miles  to  the  southeast 
of  St.  Paul's,  and  is  nearly  triangular  in  form  (Fi g.  fG)  ;  iis  greatest 

Fig.  c.  i 


Diagram  of  St.  Gcorgo's  Island:  a,  principal  seal  rookery;  b,  harbor  and  eeUlcmont. 

length  is  twelve  miles  in  an  cast  and  west  direction.  The  grca: 
width  of  the  island,  which  is  near  its  centre,  is  four  miles,  [ts  north- 
ern shore  has  an  indentation  near  its  centre  of  three  fourths  oi  a 
mile  in  depth,  with  a  bank  in  front.  Within  this  cove  vessels  D 
anchor  in  ten  fathoms  of  water,  one  half  a  mile  off  shore.  It  is  at  this 
point  that  the  settlement  is  situated.  The  southeast  and  southwest 
sides  are  very  irregular,  with  indentations  on  each  side  where  vessels 
may  anchor  in  from  ten  to  sixteen  fathoms,  one  fourth  of  a   mile   from 
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shore,  but  with  poor  holding-ground,  and  no  shelter  except  when  the 
wind   is  from  the  land. 

This  island  is  of  similar  origin  to  St.  Paul's,  but  differs  from  . 
outline.     A  mountain  ridge  nearly  one  thousand   feet  high   travel 
the  southeast  part  of  the  island  parallel  to  the  shore,  and  forms  a 
pendicular  sea  front,  from  two  to  six  hundred  feet  high:     West  of  the 
ridge  the  island  is  intersected  by  a  valley  three  miles  wide,  descending 
gradually  on  either  aide  to  the  shores,  where  it  terminates  in  low  broken 
cliffs.     To  the  westward  of  the  valley  the  surface  rises  again  rapidly, 
and  ends  in  a  narrow  perpendicular  headland  six  or  seven  hundred 
feet  high.  l 

The  whole  appearance  of  the  island  indicates  that  it  was  originally 
much  larger  than  it  is  at  present,  and  that  the  outer  portion  has  been 
broken  oiF  and  submerged,  leaving  the.  sides  perpendicular.  It  is  only 
on  the  sloping  shores  near  the  middle*  qf  the  island  that  the  seals  can 
obtain  a  footing.  On  all  the  other  sides  the  surf  breaks  against  the 
base  of  the  cliffs.  Broken  clinkstones  cover  most  of  the  surface  of  the 
island,  upon  the  lower  parts  of  which  a  thin  soil  of  decayed  vegetable 
matter  has  accumulated.  Owing  to  the  springy,  oozy  nature  of  the 
ground,  the  houses  arc  all  built  above-ground,  and  not  partially  below 
the  surface  as  on  St.  Paul's.  The  island  has  one  hundred  and  sixty 
Aleutian  inhabitants,  similar  to  those  of  St.  Paul's. 

The  island  of  St.  George  is  estimated  to  yield  one  half  as  many 
seals  as  St.  Paul's,  but  owing  to  the  poor  anchorage  and  the  difficulty 
of  loading  the  vessels  with  the  skins,  the  seals  have  been  less  disturbed 

The  Climate. — Xo  record  of  the  temperature  at  these  islands  had 
been  kept  previous  to  my  arrival.  My  observations  at  St.  Paul's  give 
the  mean  temperature  of  June  as  48°F.j  pi^  July,  ol°;  a  part  of 
August,  G0°.  These  are  the  three  warmest  months  of  the  year.  I 
was  told  that  the  mercury  froze   twice  during  the  previous  winter. 

Snow  falls  on  these  islands  from  October  to  April,  but  except  in 
sheltered  spots  it  does  not  attain  any  great  depth,  blowing  off  as  fast  as 
it  falls. 

From  the  middle  of  March  to  the  latter  part  of  May  the  great  I 
of  floating  ice  comes  down  from  the  north,  and  passes  by  the  east  end  o: 
the  island   to  the  southwest.      At  this  time  the  weather  is  very  severe, 
this  being  the  most  stormy  period  of  the  year.     This  body  of  loin 

extends  as  far  south  as  St.  George's,  forty  miles  distant.     During  my 
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residence  at  St.  Paul's  there  was  very  little  fog  on  the  island,  thougl 
could  be  seen  resting  on  the  wi  .1  or  fifteen  mil  ,  form- 

ing clouds  which  obscured  the  sun  during  the  greater  part  of  the  time. 
Tlic  climate  is  not  favorable  to  agriculture,  Lut  there  is  at  least  a    li  1  - 

id  acres  of  first-class  grazing  land  along  the  southeast  shore  and  in 
the  vicinity  of  the  village. 

Last  year  a  horse  and  four  neat  cattle  were  brought  to  the  island. 
Directions  had  been  given  to  prepare  hay  for  them,  but  owing  to  the 
dampness  of  the  atmosphere  it  was  not  clone,  so  that  when  the  cattle 
were  landed   there  were  only  such  supplies  of  food  for  them  as   the 

Lnd  naturally  afforded.  They  therefore  had  to  subsist  on  the  dry 
"rass  of  the  flats,  on  which  they  wintered  in  good  condition,  the  cows 
giving  a  good  supply  of  milk.  The  wild  rye-heads  proved  nutritious 
food,  of  which  the  supply  was  abundant.  The  horse  also  camcj  through 
in  excellent  condition,  though  having  no  grain.  Goats  and  sheep  have 
been  added  to  the  stock  on  the  island  during  the  paslfseasonf  They 
have  all  bred  and  are  doing  well.  I  have  been  thus  minute  in  these 
details,  because  I  have  often  heard  it  asserted  that  these  islands  are  bar- 
ren rocks,  without  vegetation. 

/ 
The  Habits  of  the  Fur  Seal. 

The  fur  seals  resort  to  the  Pribylofif  Islands  during  the  summer 
months  for  the  sole  purpose  of  reproduction.  Those  sharing  in  these 
duties  necessarily  remain  on  or  near  the  shore  until  the  young  are  able 
to  take  to  the  water.  During  this  considerable  period  the  old  seals  are 
not  known  to  take  any  food.  In  order  to  speak  intelligibly  of  the 
duties  of  the  several  classes  of  seals  at  this  important  Season,  it  is 
necessary  at  this  point  to  describe  the  animals. 

The  male  fur  .^eal  does  not  attain  mature  size  until  about  the 
year.     He  then  measures  in  total  length  from  seven  tu  eight  .feet,  and 
six  to  seven  in  girth.     His  color  is  then  dark  brown,  with  gray  u\     - 
hair  on  the  neck  and  shoulders.     When  in  full  flesh  his  weight  vai 
from  five  to  seven  hundred  pounds.     These  and  no  others  occupy  the 
rookeries  (or  breeding-grounds)  with  the  females. 

A  full-grown  female  measures  four  feet  in  length  and  two  and  a  half 
around  the  body,  and  differs  from  the  male  in  form  by  having  a  some- 
what longer  head,  shorter  neck,  and  a  greater  fulness  of  body  pOfl 
riorly.     She  usually  weighs  from  eighty  to  a  hundred  pounds.      Her 
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color  when  she  first  leaves  the  water  i 

tlio  .side.-,  and  breast  being  white  ;  Lut  she  gradually 

and  in  eight  or  ten  days  after  landing  becomes  dark  •  on  the  b 

and  bright  orange  on  the  brea  . ,    Id  is,  and  throat     Hence  it  is  easy  to 

distinguish  those  that  have  just  arrived  from  tho.^e  that  have  been 
era!  days  on  the  shore.     The  female  breeds  the  third  year,  and  is  full- 
grown  at  four  years. 

The  yearlings  weigh  from  forty  to  fifty  po 
with  a  lighter  shade  on  the  throat  and  breast.  The  ages  of  tho.so 
between  one  and  six  years  old  are  easily  distinguished  by  the  differ- 
ences in  size  and  state  of  development  of  the  animals.'  The  repro- 
ductive organs  of  the  male  are  fully  developed  the  fourth  year,  and 
it  is  mainly  by  males  of  tliis  age  that  the  fertilization  of  the  females  is 
effected.  Copulation,  described  more  fully  later,  usually  takes  pjlace  in 
the  water. 

The' breeding-rookeries,  which  are  frequented  exclusively  by  the  old 
males  and  females  with  their  pups,  occupy  the  belt  of  loc/c^rocks  along 
the  shores  between  the  high-water  line  and  the  base  of'thc  cliffs  or 
uplands,  and  vary  in  width  from  five  to  forty  rods.  The  sand  beaches 
are  used  only  as  temporary  resting-places,  and  for  play-grounds  by  tho 
younger  seals  ;  these  beaches  being  neutral  ground,  when:  the  old  and 
infirm  or  the  wounded  may  lay  undisturbed. 

The  old  male  appears  to  return  each  year  to  the  same  rock  so  long 
as  he  is  able  to  maintain   Ins  position.      The   native   chiefs   affirm   that 
one  seal,  known  by  his  having  lost  one  of  his  flippers,  came  seven; < 
successive  years  to  the  same  rock.* 

Those  under  six  years  are  never  allowed  by  the  old  ones  on  theso 
places.  They  usually  swim  in  the  water  along  shore  all  day,  and  at 
night  go  on  the  upland  above  the  rookeries  and  spread  themselves 
out,  like  flocks  of  sheep,  to  rest. 

*  Dr.  Nowborry  statoa  (Unitod  States  Pacific   R  Survoyi  and  E 

Vol.  VI,  Zoology,  p.  60,  1867)  that  Dr.  William  0.  Ayr. 

skull  of  ;i  "boo  lion"  to  tho  California  A  |  by  him  dnrii 

visit  to  tho  Farallono  Islands  in  Juno,  18(  tuning  which  ho  made  tho  follow 

remarks,  which  tend  to  corroborate  Captain  Bryant'  i  i  that  the 

odor  year  to  tho  samo  breeding-grounds.     Dr.  Ayivs  obsorvosi  "  The  ipocimen  is  of  in- 
terest as  illustrating,  in  one  particular,  the  habits  of  those  animals.    The  I. 
arch  has  been  perforated  by  a  bullet,  and  tho  lower  part  of  inforiorm 

bono  by  another;  both  theso  iiu'urics  having  been  received  sj  loi.^  >....<.  :....:  |    .  ..ct.ou 
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"Wherever  a  long  continuous  shore  line  is  occupied  as  ft  bi 
rookery,  neutral  passages  arc  set  a  .  convenient  distances  tbi 

which  the  younger  sei  water  to  the   u 

return  unmolested.     Often  a  continuous  line  moving  in  single  file  may 

bo  seen  for  hours  together  going  from  the  water  to  the  upland,  or 

reverse,  as  the  ca.>e  may  be.     When  suddenly  disturbed 

on  the  upland  by  an  attempt  of  an  animal  to  cross  the  rookery  at  any 

other  place,  a  general   engagement  ensues,  which  often  results  in 

tth  or  serious  crippling  of  the  combatants.     After  the  females  i. 
arrived  at  the  rookeries,  many  of  them,  as  well  as  their  pups,  are  tram- 
pled to  death  in  these  struggles. 

Constant  care  is  also  necessary  lest  thoughtless  persons  incautiously 
approach  the  breeding-grounds,  as  the  stampede  of  the  seals  that  would 
result  therefrom  always  destroys  many  of  the  young. 

The  old  males  are  denominated  by  the  natives   Scacutch   (man 
seals).   These  welcome  the  females  on  their  arrival, and  wati/i/over  and 
protect  them  and  their  young  until  the  latter  are  large  enough  to  be 
left  to  the  care  of  their  mothers  and  the  younger  males. 

Those  under  six  years  old  are  not  able   to  maintain  a  place  on  the 
rookery,  or  to  keep  a  harem,  and  these  are  denominated   Ilolluschuch 
(bachelors).     These  two  classes  of  males,  with  the  full-grown  femal 
termed  Mothu  (mothers),  form  the  three  classes  that  participate  in  the 
duties  of  reproduction. 

By  the  first  to  the  middle  of  April  the  snow  has  melted  from  the 
shore  and  the  drift  ice  from  the  north  has  all  passed.  Soon  after  this 
period,  a  few  old  veteran  male  seals  make  their  appearance  in  the  water 
near  the  island,  and  after  two  or  three  days'  reeonnoissance  venture  on  to 
the  shore  and  examine  the  rookeries,  carefully  smelling  them.  If  the 
examination  is  satisfactory,  after  a  day  or  two  a  few  climb  the  slo] 
and  lay  with  their  heads  erect  listening.  At  this  time,  if  the  wind  blows 
from  the  village  towards  the  rookeries,  all  fires  are  extinguished  and 

of  tho  absorbents  lias  almost  smoothed  the  splinter!  of  tho 

wound  of  tho  zygoma  was  found  tho  piece  of  lead  which  had  caused  it,  an 
at  unco  recognized,  from  certain  peculiarities  of  i 

without  fatal  effect,  at  a  sea  lion,  on  the  same  rocks,  in  the  summer  of  1864      W«  hare 
thus  a  demonstration,"  Dr  Ayres  continues,  "that  th<  MOM 

instances  at  least,  year  after  year,  to  tho  samo  localities.     They  . 
November  and  return  in  May,  being  absent  about  lis  months.     How  far 
daring  that  interval  wo  have  at  present  no  means  of  determining."  —  J.  a.  jl. 
VOL.   XI.  7 
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ail  unnecessary  no!  ...  .'.ded.  These  scouts  then  depart  and  in  a  . 
day  small  numbers  of  male  seals  of  all  ages  begin  to  arrive.     . 

old  patriarchs  soon  take  their  places  on  the  rookeries  and  prevent  the 
younger  males  from  landing.  They  thus  compel  them  to  either  stay  in 
the  water  or  go  to  the  upland  above. 

In  locating,  each  old  male  reserves  a  little  more  than  a  square  rod  of 
space  to  himself.     For  this  proct  i  bey  evidently  have  two  reasons. 

First,  from  the  constant  liability  to  surprise  from  their  rear,  which 
their  weakest  point,  they  require  room  enough  to  make  one  leap  in 
turning  before  beinu:  able  to  defend  themselves  or  to  attack  their  ene- 
mies.  Their  eyes  being  adapted  to  seeing  in  the  water,  their  vision  is 
feeble  when  they  are  out  of  that  clement.  Consequently  they  have  to 
rely  mainly  on  the  senses  of  hearing  and  smell  for  warning  of  dafcger  ; 
hence  while  dozing  on  the  rocks  every  movement  or  sound  in  (their 
vicinity  keeps  them  constantly  turning  towards  the  direction  from 
which  it  proceeds.  A  second  reason  is  that  each  requires  jfiiat  amount 
of  space  for  the  reception  of  his  ten  or  fifteen  wives.*  ' 

Malo  seals  continue  to  arrive  in  small  numbers  daily,  a  few  of  which 
are  yearlings  ;  those  two,  three,  four,  and  five  years  old  arrive  in  about 
equal  proportions.  Those  older  than  this  are  more  numerous  than  the 
younger,  each  one  of  which  fights  his  way  to  his  old  place  on  the  rook- 
ery,! or,  taking  a  new  one,  prepares  to  contend  for  it  in  case  the  owner 
comes  to  take  it.  As  they  acknowledge  no  right  but  that  of  might,  the 
later  comer  has  to  select  again.  The  (growling  and  nVhtins  are  con- 
stant,  so  that  day  and  night  the  aggregated  sound  is  like  that  of  an 
approaching  railway  trajn. 

About  the  15th  of  June  the  males  have  all  assembled,  the  ground 
being  then  fully  occupied  by  them,  as  they  lay  waiting  for  the  females 
to  come.  These  appear  in  small  numbers  at  first,  but  increase  as  the 
6eason  advances  till  the  middle  of  July,  when  the  rookeries  are  all  full, 
the  females  often  overlapping  each  other. 

*  Steller  gives  the  number  of  females  to  each  male  as  eight  to  fifteen  or  even  ftf 
("  Mares  polygami  sunt,  unus  soepi  S,  15,  ad  50    f<  .as   anxie  tun 

bundus  custodit,  et  vel  alio  tantillium  appropi:  .:m\")     Seven 

the  earless  seals,  as  well  as  all  the  species  of  eared  n  well  known  to  be  poll 

mous.  Tho  seraglios  of  the  male  Bea  elephant,  whoso  habits  are  better  known  I 
those  of  any  other  of  tho  group,  are  said  to  embrace  frequently  from  fifteen  to  tw* 
females.  —  J.  a.  a. 

t   Steller  remarks  that  the  males  sometimes  become  so  attuched  to  their  stations  :. 
they  prefer  death  to  the  loss  of  them.  —  j.  a.  a. 
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Many  of  the  females  on  thi  ir  ar  desirous  of  rot: 

some  particular  male,  and  frequently  climb  the  outlying  rocks  to  over- 
look the  rookeries,  culling  out  and  listening  as  if  for  a 

Then  changing  to  another  place  they  do  the  same  again, 
"bachelor"  seal  swimming  in  the  water  approaches  and  drives  her  on 
shore,  often  compelling  her  to  land  against  her  will.     Here  comes  in 
duty  of  the  "bachelor"  seals.     They  swim  all  day  along  the  shore 
corting  and  driving  the  females  on  to  the  rocks  as  fasl  as  ihey  arrive. 
Ab  toon  as  a  female  reaches  the  shore,  the  near  down  to 

meet  her,  making  meanwhile  a  noise  like  the  clucking  of  a  hen  to -her 
chickens,     lie  bows  to  her  and  coaxes  her  until  he  gets  between  her 
a:  d  the  water  so  that  she  cannot  escape  him.    Then  his  manner  chat, 
and  with  a  harsh  growl  he  drives  her  to  a  place  in  his  harem.    <\ 
continues  until  the  lower  row  of  harems  is  nearly  full.     Then  the  njiales 
higher  up  select  the  time  when  their  more  fortunate  neighbors  ar 
their  guard  to  steal  their  wives.     This  they  do  by  taking  them  in  their 
mouths  and  lifting  them  over  the  heads  of  the  other  females,  m/d  careful- 
ly placing  them  in  their  own  harem,  carrying  them  as  cats  do  their  kit- 
tens.    Those  still  higher  up  pursue  the  same  method  until  the  whole 
space  is  occupied.     Frequently  a  struggle  ensues  between  two/nales  for 
possession  of  the  same  female,  and  both  seizing  her  at  once  pull  her  in 
two  or  terribly  lacerate  her  with  their  teeth.     When  the  space  is  all 
filled,  the  old  male  walks  around  complaisantly  reviewing  his  family, 
scolding  those  who  crowd  or  disturb  the  others,  and  fiercely  driving 
all  intruders.     This  surveillance  always  keeps  him  actively  occupied. 

In  two  or  three  days  after  landing,  the  females  give  birth  to  one  p 
each,*  weighing  about  six  pounds.     It  is  entirely  black,  and  remain 
this  color  the  whole  season.     The  young  are  quite  vigorous,  even 
birth,  nursing  very  soon  after  they  are  born.     The  mo., 
strong  attachment  for  her  own  young,  and  d;.>iinguishes  its  cry  among 
thousands.    The  voice  of  the  female  is  like  the  bleating  of  a  ^neep,  and 
the  cry  of  the  pup  resembles  that  of  a  lamb.f 

*  A  single  young  at  a  birth  seems  to  be  the  general  rule  h\  thi 
two  are  produced  seeming  to  be,  so  far  as  known,  exceptional.    The 
is  stated  by  different  authors  as  being  nine  to  twelve  months,  varying  '.:.  :. 

species,  from  twelve  in  the  fur  seals  to  nine  or  ten  in  the  hair  seals.  —  J.  a.  a. 

t  By  several  different  writers  the  voice  of  the  male  is  compared  to  the  roaring  e:' 
lion;  that  of  the  female  to  the  bleating  of  a  she;)  ;  and  that  of  the  young  :  y  of  a 

lamb,  not  only  in  tho  case  of  the  present  species,  but  also  of  their  *oua., 
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la  a  few  days  after  the  birth  oi  >ung  the  female  is  ready  t 

intercourse  with  the  mule.     She   .  ;n- 

tions,  and  extends   herself  on   the   rocks   before   him. 
position  of  the  genital  organs,  however,  eoition  on  land  seems  to  be  not 
the  natural  method,  and  only  rarely,- perhaps  in  tl  out  of  I 

is  the  attempt  to  copulate  under  such  eircnmstai.  etual.     In   . 

mean  time  the  four  and  five  year  old  males  are  in  attendance  along  I 
shore.  When  their  jealous  lord  is  off  his  guard,  or  engaged  in  driving 
away  a  rival,  the  females  slip  into  the  water,  when  an  attentive  u  bai  ..- 
elor"  seal  follows  her  to  a  distance  from  shore.  Then,  breast  to 
they  embrace  each  other,  turning  alternately  for  each  other  to  breathe, 
the  act  of  copulation  sometimes  continuing  from  five  to  eight  minutes,* 
.  When  the  female  again  returns  to  the  shore  she  is  treated  with  in-  ! 

Krasehennhnkow,  apparently  quoting  from  Stollcr,  thus  quaintly  describe  ice 

as  heard  under  different  circumstances.     u  When  this  animal  lies  upon:.    '   i 
diverts  himself,  his  lowing  is  like  that  of  a  cow  ;  when  lie  fights  he  growls  like  ■  b- 
•when  he  has  conquered  his  enemy  he  chirps  like  a  cricket."  —  Hist,  of  Kumtsch.,  p.  228. 
Mr.  Dall  observes  that  they  have  M  a  kind  of  piping  whistle  which  they  use  when  tired 
or  hot." —J.  a.  a.  , 

*  Other  accounts  somewhat  vary  from  this.    Steller's  remarks  on  this  point  are  as 
follows:  "Concubitum  exercent  more  hominum  ita  ut  mas  incubus  fcemclla  succuba 
sit,  prajcipuo  autcm  circa  vespcram  veneris  excrcitiis  inhiant:  horam  antea  turn  mas 
quam  fcemclla  in  mare  se  recipiunt,  una  plaeide  natant,  dein  una  reuertunter,  foam 
supina  in  dorso  jacet,  mas  vero  e  man  superueuit,  unterioribus  pedibu-  .  maximo 

feruore  libidinem  exercet,  et  sub  hoc  lusu  fcemellam  ita  premit  ct  pondcre  suo  in  areuam 
demergit,  ut  nihil  nisi  caput  emincat,  ipse  vero  pedibus  anteriox 
descendit,  ut  tandem  toto  ventre  fcemellam  prcrnat  et  contingat.     Locum  «  -urn 

litus  arenosum,  qua  undis  huncdum  aliuitur, adeo  intenti  et  obiiuio.-isui  »,  I    ..  ut 

plusquam  per  quadrantcm  horce  scort;.  ./em,  antequam  me  ob~ 

ruasset,  nisi  manu  colapham  impegisscm,  ex  quo  adeo  iratus  maximo  fremitu  i.. 
siuit,  ut  aigro  mo  surriperem,  ille  vero  nihilominus  me  eminus  vidente,  quod  * 
absoluit  opus  per  integrm  quadrantem  hori 

Mr.  W.  II.  Dall,  in  August,  1868,  Bpent  somo  time  at  St.  George'^   I 

valuable  notes  on  the  natural  history  of  :'. which  L, 

disposal,  I  find  the  following  remarks,  which,  it  will 

Steller's  account:  ''They  [tin-  females]  I  «■  water,  lying  *>..  tl 

two  dippers  [of  the  upper  side]  out  of  the  w  tame 

position.    They  sometimes  remain  in  copula  for  upwards  of  an  hour."     While  these 

statements  are  doubtless  quite  true,  at  least  in  numerous  Ini 

opportunities  for  observation  Captain  Bryant  has  had,  leave  little  ration  to  »uppose  ho 

has,  through  any  inattention,  been  deceived  i:.  tear. 

I  have  been  thus  lengthy  in  these  comments  from  the  Gut       ■      '       I  -•  ^..:u» 

has  not  been  supposed  to  occur  among  the  lower  mammalia.  —  j.  a.  a. 
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difference  by  all  ti.  .     She  now  at  will  tery, 

whereas  before  bIio  was  not  allowed  to  go  to  tli 
when  in  distress  and  crying  for  her.     l>y  the  middle  of  August 
young  arc  all  born,  and  the  females  arc  again  pregnant*     The  old  m 
having  occupied  their  stations  constantly  for  four  months,  without  food, 
now  resign  their  charge  to  the  younger  males,  and  go  to  some  distance 
from  .shore  to  feed. 

The  fact  of  their  remaining  without  food  seems  so  contrary  to  nature, 
that  it  seems  to  me  proper  to  state  some  of  the  evidences  of  it.  Having 
been  assured  by  the  natives  that  such  was  the  fact,  I  deemed  it  of  suffi- 
cient importance  to  test  it  by  all  the  means  available.  Accordingly  I 
took  special  pains  to  examine  daily  a  large  extent  of  the  rookery  and 
note  carefully  the  results  of  my  observations.  The  rocks  on  the  rookery 
are  worn  smooth  and  washed  clean  by  the  spring  tides,  and  any  discharge 
of  excrement  could  not  fail  to  be  detected.  I  found,  in  a  few  instances, 
where  newly  arrived  seals  had  made  a  single  discharge, of  rodn 
excrement,  but  nothing  was  seen  afterwards  to  show  that/such  discharges 
were  continued,  or  any  evidence  that  the  animals  had  partaken  of  food. 
They  never  left  tbe  rocks,  except  when  compelled  by  the  heat  of  the 
sun  to  seek  the  water  to  cool  themselves.  They  are  th/n  absent  from 
the  land  for  but  a  short  time.  I  also  examined  the  stomachs  of  sever- 
al hundred  young  ones,  killed  by  the  natives  for  eating,  and  alw. 
without  finding  any  traces  of  food  in  them.  The  same  was  true  of  the 
few  nursing  females  killed  for  dissection.*      On  their  arrival  in  the 


*  Stcllcr  states  that,  in  the  numerous  specimens  he  dissected,  ho  always  found 
stomachs  empty,  and  remarks  that  they  take  no  food  during  the  several  wi 
remain  on  land.    Mr.  Dall  confirms  the  same  statement  in  respect  to  t'.. 
and  Captains  Cook,  Weddel,  and  others,  who  have  had  opportttl 
different  southern  species,  affirm  the  same  fact  in  respect  to  the  latter.    Lord  S 
long  since  stated  that  the  walrus  had  the  same  habit,  th<  :no- 

what  shorter  than  those  of  the  eared  seals.     In  the  London  Vh\. 

for  the  year  1775  (p.  219),  in  briefly  describing  the  droves  of  walru  tea  thfl  time 

frequented  the  Magdalen  and  other  islands  in  the  Gulf  of  St.  1. 
they  crawl  upon  the  land  in  great  numbers,  at  convenient  land. 
times  remain  for  fourteen  days  together  without  food,  when  I 
the  approach  of  rain  they  immediately  retreat  to  the  water  w. 

This  singular  phenomenon  of  a  protracted  annual  I 
and  the  nursing  of  the  young —  the  season  when  most  :.. 

sustenance  —  seems  not  wholly  confined  to  the  walruses  and  the  care  S      tr  as 

known,  however,  it  is  limited  to  the  Pinnipedes;  and,  excepting  in  the  OtM  of  ^  II 


i 
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spring  they  arc  very  fat  and  unwieldy,  but  when  they  leave,  after  til 

•  months'  fast,  they  are  \cry  thin,  being  rcdueed  to  one       ...    ;..eir 
former  weight. 

The  female  has  four  teats,  two  on  each  side,  equidistant,  and  in  lino 
between  the  i\)vc  and  hind  flippers.  Their  milk  is  of  a  yellowish  color, 
composed  of  water  and  eascine,  very  insipid,  and  containing  no  su_ 
The  pups  nurse  but  seldom,  and  when  separated  from  the  mother  for 
thirty-six  .hours  and  returned  to  her  again,  they  seem  in  no  haste  to  do 
so,  and  in  some  cases  did  not  for  several  hours  afterwards. 

About  the  20th  of  July  the  great  body  of  tho  previous  year's  pups 
arrive  and  occupy  the  slopes  with  the  younger  class  of  males,  and  they  \ 
continue  to  be  mixed  together  during  the  remainder  of  the  season.    The    < 
two-years-old  females,  which   pair  with   the  young  males  in   the  water 
near  the  island,  also  now  associate  with  the  other  females.  , 

The  pups  are  five  weeks  old  when  the  old  females  go  off  toM./ed ; 
they  ^o  with  tho  mothers  to  the  upland,  but  keep  by  themselves.  'The 
pups  born  on  the  lower  edge  of  the  rookery,  where  the  surf  breaks  over 
them  occasionally,  learn  to  swim  early,  but  the  larger  portion  of  tl/cm 
do  not  take  to  the  water  until  later,  and  many  have  to  be  forced  in  by 
the  parent.*  Once  in,  however,  they  soon  love  to  sport  in  it.  The 
young  are  taught  to  swim  by  the  old  males  on  their  return  from 
feeding. 

By  the  last  of  October  the  seals  begin  to  leave  the  islands  in  small 
companies,  the  males  going  last  and  by  themselves.     In  November  the 

member,  tho  sea  elephant  (Macrorhinus  elephantinus),  to  the  two  above-named  fami- 
lies.    By  some  of  tho  old  writers  tho  sea  elephant  was  .->aid  to  feed  sparingly, 
time,  on  tho  grasses  and  soa-weeds  that  grew  in  the  vicinity  of  its  breeding-places,  but 
the  weight  of  tho  evidenco  in  respect  to  this  point  seems  to  indicate 
fasts  similarly  to  the  cared  seals  and  wolrusos,  during  tho  per.  |  to  • 

bring  forth  its  young.    Regarding  tho  period  of  abstinow  .  its 

effect  upon  tho  animals,  VVoddol  obsorvos  as  follows:  "  The  circumstance  . 
animals  living  on  shore  for  a  period  not  loss  than  two  months,  apparently  withou 
food  of  any  dosoription,  may  certainly  bo  considered  a  remarkable   phi  .  in 

natural  economy.    That  they  live  by  absorption  is  evident;  thai 
substance  of  their  own  bodies;  because,  when  me  first  on  .»,.  ex- 

cessively fat,  and  when  they  return  to  tho  sea  they  ore  TOry  lean*'  (  T.  ;;•<& 

the  South  Pole,  p.  136). 

It  may  bo  that  other  species  of  the  earless  seals  undergo  si.  i  I  haw 

a3  yet  seen  no  record  of  the  fact.  —  j.  a.  a. 

*  A  dislike  or  fear  of  tho  water  on  tho  part  of  tho  young  of  oth 
hair  seals  has  been  reported  by  other  observers.  —  j.  a.  a. 
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young  seals  (as  I  was  informed  by  the  ,  my  own  o 
ending  in  August)  stop  to  rest  a  few  days  on  the  Aleutian  I 
at  Ounalaska  the  natives  obtain  several  hundred  skins  i 

♦  The  foil  marks,  quoted  from  Captain  Wcddcl's  "  Voyage  towards  the  South 

Pole  M  (p.  137t  Au  va\  ( Arctocephatut 

falklandicm)  n  the  northern  fur  Bonl  in  habil  ■:  — 

"  Nothing  in  this  class  of  animals  [the  toals],  and  more  particularly  in  the  fur  seal  of 
She  more  astonishing  than  the  disproportion  in  the  si:  id  female, 

pge  grown  raalo,  from  the  tip  of  the  nose  to  the  extremity  of  the  tail,  is  six  feet  nino 
inches,  whilst  the  female  is  not  more  than  three  feet  and  a  half.     Thi 
not,  however,  the  most  numerous;  but  being  physically  the  most  powerful,  they  keep 
in  of  the  females,  to  the  oxclusioti  of  the  younger  branches;  hence,  at  tho  timo 
irturition,  the  males  may  bo  oomputod  to  bo  as  ono  to  twenty  [femalos],  which  »li 
tins  to  be,  perhaps,  the  most  polygamous  of  largo  animals.  , 

••They  are  in  their  nature  completely  gregarious;  but  they  dock  together  and  asifan- 
blo  on  tho  const  at  different  periods  and  in  distinct  classes.    The  males  of  th  • 
si/.e  goon  shore  about  tho  middle  of  November  to  wait  the  arrival  of  the  females,  which 
of  necessity  must  soon  follow,  lov  the  purpose  of  bringing  forth  their  yoni  o,  in 

tho  early  part  of  December,  begin  to  land;  and  they  are  no  sooner  out  /;'  ti 
they  are  taken  possession  of  by  tho  males,  who  have  many  serious  battles  with  i 
other  in  procuring  their  respective  seraglios;  and  by  a  peculiar  instinct  they  care,' 
protect  the  females  under  their  charge  during  the  whole  period  of  gestation. 

"  By  the  end  of  December,  all  the  female  seals  have  accomplished  the  purposo  of 
their  landing.    The  time  of  gestation  maybe  considered  twelve  months,  and  they  seldom 
have  moro  than  one  at  a  time,  which  they  suckle  and  rear  apparently  with  great  affec- 
tion.    By  the  middle  of  February  tho  young  aro  ablo  to  take  to  the  water;  and  after 
being  taught  to  twim  by  the  mollur,  they  abandon  them  on  shore,  where  they  rem 
till  their  coats  of  fur  and  hair  aro  completed.     During  the  latter  end  of  February,  what 
arc  called  the  dog-seals  goon  shore:  these  arc  the  young  seals  of  the  two  precc 
years,  and  such  males  as,  from  their  want  of  age  and  strength,  are  not  allowed  to  attend 
the  pregnant  females.     These  young  seals  come  on  shore  for  the  pui 
their  annual  coats,  winch  being  done  by  the  end  of  April,  they  take  to  the  Wl 
scarcely  any  are  seen  on  shore  again  till  the  end  of  June,  wl.  .mo 

up  and  go  off  alternately.     They  continue  to  do  this  for  six  or  seven  weeks,  and 
shores  are  then  abandoned  till  the  end  o{  August,  when  a  herd  of  small,  youn 
both  sexes  come  on  shoro  for  about  five  or  six  weeks;  soon  after  they  retire  to 
water.    The  large  male  seals  take  up  their  places  on  shore,  as  has  been  before  d< 
which  completes  the  intercourse  all  classes  have  with  the  shore  during  tho  whole  year. 

'"The  young  arc  at  first  black;  in  a  few  week*  they  become  gray,  and  soon  I 

obtain  their  coat  of  hair  and  fur I  have  <  to  be,  in 

general,  at  its  full  growth  within  four  years,  b  . 

very  likely  five  or  six  years;  and  some  which  I  have  contrasted  w 

size  could  not,  from  their  vory  old  appearance,  be  less  t'.. 

[For  further  information  in  respect  to  the  I  Pinnipedes  in  gci 

reader  is  referred  to  Dr.  Robert  Hamilton's  "Natural  History  o:  the  Amphibious  I 
nivora,"  otc.  (1639),  which  forms  tho  eighth  volume  of  tho  Mammalia  of  Jardine'a  "  Nat- 


104  BULLETIN   OF  THE 

Manner  of  Killing  die  Seals.  —  It  will  be  recollected  that  I 
scribed   iho  youngor  xcals  aa  spreading  out  on  >pes  ab  i 

rookeries)  to  rest  at  night*    A  party  of  men  approach  ;  ices  arn 

with  clubs  of  hard  wood,  and  quietly  creep  between  the  seals  and 

.shore.    When  ready  lite  men  .start  up  with  a  .shout  at  agii  nal,  and 

drive  the  seal*  inland  in  ft  body.     When  at  a  SUfTlci  tauce  from 

the  rookery,  they  halt  to  screen  the  flock  of  a^  l 

are  too  old  tor  killing,  only  those  that  are  two  and  three  years  old  yield- 
ing prime  skins  ;  the  fur  of  those  older  is  too  coarse  to  be  marl:  - 
able.  The  screening  is  done  by  driving  the  seals  slowly  forward  in  a 
curve;  the  older,  sullenly  holding  back,  force  the  more  timid  forward, 
when  the  men  opening  their  ranks  let  them  pass  through  and  return  | 
to  the  shore.  The  remainder  of  the  flock  is  then  driven  to  the  killii 
ground,  though  still  containing  many  too  old  to  be  of  val 

It  is  necessary  to  drive  the  (lock  some  distance  from  the  lreedingi" 
ground,  as  the  smell  of  the  blood  and  the  carcasses  disturbs  the  sea  . 
Another  object  is  to  make  the  seal  carry  his  own  skin  to  the  salt-house, 
and  it.  is  hence  sometimes  necessary  to  drive  them  six  or  seven  miles. 
The  driving  has  to  be  conducted  with  great  care,  as  the  violent  exer- 
tion causes  the  seals  to  heat  rapidly,  and  if  heated  beyond  a  certain 
-  degree  the  fur  is  loosened  and  the  skin  becomes  valueless.  In  a  cool 
day  they  may  be  driven  ono  mile  and  a  half  per  hour  with  safety. 
They  travel  by  lifting  themselves  from  the  ground  on  their  fore  le  . 
and  hitching  their  body  after  them  with  a  kind  of  "Sideways,  loping  gal- 
lop. When  arrived  at  the  killing-ground  a  few  boys  are  employed  to 
keep  them  from  straggling,  and  they  are  thus  left  to  rest  and 
Then  a  small  number,  from  seventy  to  one  hundred,  are  separated  from 
the  flock,  surrounded  and  driven  on  each  other,  so  that  they  i 
themselves    by  treading  on   each  other's  flippers.     Thos  for 

killing  arc  then  easily  selected  and  quickly  killed  by  a  light, blow  on 
the  nose  from  a  hard  wooden  club.      When  these  are  killed,  those  left 
as  unfit  are  allowed  to  go  to  the  nearest  water,  whence  they  imme- 
diately   return    to    the    place    from    which    they   were    driven.      Tl 
operation  is  repeated  until  the  whole  flock  is  disposed  of,  provid 
there  is   time   to  skin  and  take  care  of  them  all  1 ..  utrefaction 

uralist's  Library,"  —  an  excellent  compilation  from  previous  authors.    The  .. 

tant  of  tho  recent  papers  treating  of  tho  habits  and  Other  oil 

have  already  boon  cited  in  the  historical  "  Resume  "  of  t.  at  papor.  —  j.  a  a.] 
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would  begin.     The  work  of  skinning  is  performed  by  all  the  men 
.  Md,  and  every  one  participating  in  it  is  allowed  to  Bhan 

proceeds. 

As  the  seals  arc  not  wholly  at  rest  until  the  f<  arrive,  great  care 

sssary  in  selecting  the  time  and  place  from  which  to  drive.    Th 
points  are  determined  by  a  head  man,  who  .  -  the  whole  control 

of  this  part  ot  the  business.  In  the  month  of  May  only  the 
number  required  by  the  natives  for  food  are  driven.  In  June,  wl 
the  seals  arc  more  numerous,  they  are  driven  and  killed  for  their  skins, 
although  the  percentage  of  prime  skins  is  at  this  time  very  small,  often- 
not  twenty  per  cent  of  the  whole  flock  driven.  About  the  middle  of 
July  the  females  go  off  into  the  water,  and  there  is  a  period  of  general 
rest  among  all  the  seals,  during  which  time  the  natives  desisti  entirely 
from  killing  for  from  ten  to  fourteen  days.  At  the  close  of  this  period 
the  great  body  of  yearling  seals  arrive.  These,  mixing  with  the  younger 
class  of  males,  spread  over  the  uplands  and  greatly  increase  the  pro- 
portion of  prime  skins,  but  also  greatly  increase  the  difficulty  of  killing 
properly.  Up  to  this  time,  there  having  been  no  females  with  the 
seals  driven  up  for  killing,  it  was  only  necessary  to  distinguish  ages ; 
this  the  difference  in  size  enables  them  to  do  very  easily.  Now,  how- 
ever, nearly  one  half  are  females,  and  the  slight  difference  between  these 
and  the  younger  males  renders  it  necessary  for  the  head  man  to  see 
every  seal  killed,  and  only  a  strong  interest  in  the  preservation  of  the 
stock  can  insure  the  proper  care.  September  and  October  are  consid- 
ered the  best  months  for  taking  the  seals. 

Besides  the  skin,  each  seal  will  yield  one  gallon  and  a  half  of  oil, 
the  linings  of  all  the  throats  are  saved  and  salted  as  an  article  of  tra^e 
to  other  ports  in  the  Territory,  these  being  used  by  the  natives  tor  m     - 
iug  water-proof  frocks  to  wear  in  their  skin  canoes  when  1.  the 

sea   otter   or   fishing.     These   parts    have   no  very  great  com. 
value,  though  they  are  considered  by  the  natives  as  indispt  to 

them. 

It  will  be  seen  by  the  foregoing  description  of  the  habits  of  the  fur 
seal,  that  the  conditions  necessary  for  their  preservation  and  in 
are  very  simple.     The  first  is  that  they  be  not   m  Jarily  diaturl 

during  the   period  of  their  arrival  on  the  island.      Second,  that  c 
taken  in  killing  to  kill  only  males,  and  to  reserve  enough  of  these  for 
breeding  purposes.     If  these  precautions  are  taken,  they  increase  :  later 
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than  if  left  to  themselves ;  for  when  the  number  of  males  is  in 
the  continual  fighting  on  the  rookeries  destroys  many  of  Loth  fern 
ami  young,  which  get  trampled  to  death.4 

Mode  of  Curing  the  Skins.  —  The  skins  are  all  taken  to  the  salt- 
houses  and  arc  salted  in  kenehes  or  square  bins,  the  skins  fcx 

down  flesh  side  up,  and  a  quantity  of .  altered  o 

them.  They  remain  thus  packed  for  thirty  or  forty  days,  when  they 
are  taken  from  the  bins  ;  the  loose  salt  is  removed,  and  the  skins  are 
folded  together,  the  flesh  side  in,  and  sprinkled  as  they  are  folded  with 
-a  small  quantity  of  clean  salt.  They  are  then  ready  for  shipment,  only 
requiring  a  small  additional  quantity  of  salt  whenever  removed.         , 

Number  of  Seals  frequenting  the  Island.  —  There  arc  at  least  twelve  ' 
miles  of  shore  line  on  the  island  of  St.  Paul's  occupied  by  the  t 
as  breeding-grounds,  writh  an  average  width  of  fifteen  rods.     There  be- 
ing about  twenty  seals  to  the  square  rod,  gives  one  million  on/  hundred 
and  fifty-two  thousand  as  the  whole  number  of  breeding  males'  and  fe- 
males.    Deducting  one  tenth  for  males  leaves  one  million  thirty-seven 
thousand  and  eight  hundred  breeding  females.    Allowing  one  hal£  of  the 
present  year's  pups  to  be  females,  this  will  add  half  a  million  of  breeding 
females  to  the  rookeries  of  1872,  in  addition  to  those  now  there,  while 
the  young  of  last  year  and  the  year  before  are  also  to  be  added.     T 
estimate  does  not  include  the  males  under  six  years  of  age,  these  not 

*  The  almost  total  extermination  at  some  points  of  some  of  the  various  seals  for.;. 
extensively  hunted  for  their  skins  or  their  oil  on  the  islands  and  <  athern  S 

America  is  well  known.    Weddol  states  (in  his  "Voyage,"  already  cited} 
number  of  fur  seals  taken  off  the-  Shetland  Islands,  daring  tho  yours  lw-ll  and  1828,  may 
bo  computed  at  320,000.    "  This  valuable  animal,"  ho  adds,  "  might,  by  a 
that  which  restrains  fishermen  in  tho  size  of  tho  mesh  of  their  net,  have  I 
render  annually  100,000  furs  for  many  years  to  come.     This  would  have  folio  ■•• 
not  killing  the  mothers  till  the  young  wcro  able  to  take  to  the  Wal 
those  which  appeared  to  be  old,  together  with  .. 
ishing  their  total  number,  but  in  slow  pro 

the  river  of  Plata.    The  island  of  Lobos,  in  the  mouth  of  that  river,  contains  a  quai 
of  seals,  and  is  farmed  by  the  Governor  of  Moi  ertnin  resl 

tho  hunters  shall  not  take  them  but  at  stated  periods,  in  order  to  pn 
from  being  exterminated.     Tho  system  ■ 
Shetland;  for  whenever  a  seal  reached  the  beach,  of  what 
immediately  killed  and  his  skin  taken,  and  by  tins  mean  end  of  th< 

tho  animals  beoamo  nearly  extinct ;  tho  young  losing  their  mothers  wli 
or  four  days  old,  of  course  all  died,  which,  at  tho  lowest  calculation,  exceed  >'.  100, 

J.  A.  A. 
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bcinnf  allowed  on  the  rookeries  by  die  older  males,  nor  the 

If  we  now  add  those  frequenting  St.  Georgi       

many,  and  make  a  very  liberal  discount  for   I  .any  bo 

troyed  before  reaching  maturity,  the  number  is  still  enormous.  It 
will  also  be  seen  that  the  great  importance  of  the  seal  fishery  is  not  to 
be  calculated  from  the  basis  of  resent  yield,  since  each  year  o  . 

to  its  extent,  as  with  proper  care  the  number  can  be  increased  until 
islands  are  fully  occupied  by  these  valuable  animal  . 
Peculiar  situation  of  the  Pribijhff  Island.  —  These  islands  are 
1  immediately  between  the  northern  edge  of  the  great  warm  oceanic 
current,  —  which,    passing   into    Behring's   Sea  west  of  the  Aleutian 
Islands  and  flowing   east    through  Ounimak  Straits,  enters  the  Gu 
of  Alaska  at  that  point,  —  and  the  edge  of  the    rotary  cold    current' 
which  flows  from    the  Gulf  of-  Anadir    east    through   Norton   Sound, 
irnlng  westward  to  this  point  again.      These  currents  furnish   ;. 
ssary  climatic  conditions  of  a  cool  uniform  temperature  *nd  hu- 
mid atmosphere  necessary  to  these  animals,  while  their  position  is  just 
far  enough  south  to  escape  being  visited  by  the  polar  bears  floating  on 
the  ice,  as  is  not  the  case  with  the  island  of  St.  Matthew's,  the  nearest 
land  ou  the  north.     There  are  no  other  islands  possessing  these  ad- 
vantages in  an  equal  degree.     Behring's  and  Copper  Islands,  further 
westward,  in  Russian  waters,  approach  it  nearest. 

Prices  paid  for  the  Skins  at  the  Islands,  and  their  Value  in  Eu- 
rope.—  The  Russian  company  allowed  the  natives  the  value  often 
cents  per  skin.  This  was  the  pay  they  received  for  the  labor  of  kill- 
ing, curing  the  skins,  and  delivering  them  alongside  the  vessel  ready  for 
shipment,  the  company  rinding  salt  and  magazines  in  which  to  E 
them. 

The  parties  who  took  advantage  of  the  interval  between  the  transfer 
of  the  Territory  and  the  enacting  and  enforcement  of  the  law  of 
27th  of  July,  18GS,  to  kill  and  purchase  of  the  natives,  pai  ty- 

Beven  cents  per  skin,  and  had  they  been  allowed   to  trade   ti, 

*  It  may  be  added" that  tho  United  States  government  baa  M  'o 

prevent  an  undue  decrease  of  tho  fur  seals  of  the  Pi  [stands,  in  the  amei   I 

:o  the  bill  for  the  preservation  of  the  fur-bearing  animals  of  Alaska,  w  ...   .  vras 
jy  Congress  early  in  July  of  iho  present  year,  and  that  private  ; 

.'licmsclvos  in  tho  preservation  of  tho  sea  lions  I  ,ont  parti 

•Oil.iL  —J.  A.  A. 
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year  would  have  bidden  funy  e«  ..  liern.     To  tl 

added  the  eo.st  of  salt,  buildings,  and  tfa 

shore.     Tlieir  market  valu  ■  five  dollar 

a  liberal  allowaneo  for  ineidental  expenses,   th< 

large. 

Previous  to  1SG6  these  skins  were  worth  only  three  dollars  each, 
but  owing   to  recent  improvements  in   their  manufacture   they  h 
become  fashionable  for  ladies'  wear,  and  soon  after  the  transfer  of  I 
Territory  to  the  United  States  the  price  rose  to  seven  dollars.     A: 
time  the  Russians  had  one  hundred  thousand  on  hand,  which  wi 
warded  to  London,  the  only  market  for  seal-skins  in  the  raw  state,  and 
the  only  place  where  they  are  dressed.     The  different  parties  wbc 
on  the  islands  in  the  summer  following  the  purchase  took  two  hundred 
thousand,  which 'so  overstocked  the  market  that  they  are  now1  wo. 
only  three  or  four  dollars. 

The  agents  of  the  Russian  Fur  Company  aimed  to  cont/oVthis  4ra.\ 
of  the  fur  trade  in  Europe  by  regulating  the  supply.     Tcdo  thi 
sent  orders  a  year  in  advance  to  have  such  a  number  killed  as  in  til 
judgment  the  market  might  need,  always  keeping  at  the  same  time  one 
year's  supply  on  hand.     At  the  time  of  the  sale  of  the  Territory  the 
annual  yield  was  estimated  at  eighty  thousand  skins.     The  opinion  of 
the  men  who  have  the  special  care  of  the  seals  is  that  it  has  reached 
one  hundred  thousand,  and  that  the  killing  yearly  of  this  number  will 
in  no  way  check  their  increase.     As  I  have  elsewhere  explained,  to 
kill  a  proper  number  of  males  annually  tends  to  a  general  increase  in 
the  whole  number  of  seals. 

Use  of  the  Flesh  by  the  Natives.  —  The  flesh  of  the  seal  constitu:>  i 
the  principal  food  of  the  inhabitants,  they  killing  from  time  to  ti 
such  numbers  as  are  necessary  for  that  purpose.     Before   the  B4 
leave   in   autumn  a  number   are   killed   sufficient  for   their   win: 
supply.     The  carcasses  are  allowed  to  freeze,  and  in  this 
keep  them  until  the  return  of  the  seals  in  the  spring.     The  :. 
the  yearling  seal  is  somewhat  darker  than  href;  it  is  juicy  and  tend 
but  lacks  the  sweetness  and  flavor  of  beef,  and  is  less  firm  and  in.: 
tious.    In  highly  seasoned  dishes  it  is  relished  by  nearly  all  who  | 
of  it.     The  soldiers  on  the  island  preferred   it   to  >alt   rations.     A  G 
weeks'  old   pup    roasted   is   esteemed    a  great   luxury.     Th  .ion 

also  constitutes  a  part  of  the  natural  food  of  the  natives, 
Cambridge,  August,  'S70. 
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No.  2. —  Preliminary  "Reparian  the  Crustacea  dredged  in  the 

Gulf  Stream  in  the  Straits  of  Florida^  by  L.  F.  i 

Assist.  U.  S.  Coast  Survey.     Part  I.    Bbachti  i: a.     Prep 

by  Du.  William  Stimison. 

(CoMMl'M GATED    BT   TIIK    SUPBBINTENDEHT   or   Tin:   U '.    S.    Coast    BUBVET.) 

The  Crustacea  collected  by  M.  Pourtalea  are  very  numerous  in 
species,  and  among  them  there  is  an  unusually  large  proportion  of  oew 
forms;  so  that  their  investigation  has  occupied  more  time  than  ' 
anticipated.  To  avoid  delay  in  publishing  a  portion  at  least  of  the 
results,  it  is  thought  best  to  give  at  once  that  part  of  the  work  whi 
has  been  done  thus  far,  reserving  the  completion  for  a  second  part,  in 
which  the  general  considerations  derived  from  the  entire  study  will  also 
be  given. 

To  preserve  accuracy  in  the  statements  of  localities  and  depths,  and 
to  insure  the  correction  of  any  errors  which  may  have  occurred,  all  the 
details  on  the  labels  of  each  species  are  given  below,  arranged  in  the 
order  of  depths  of  water. 

MAIOIDEA. 

Family   M  All  DAE. 

Subfamily  LE1TOPIX AE. 

The  group  typified  by  the  genus  Leptopus  Lamarck  (Egeria  Latr.)  should 
be  separated  from  the  Inachinae  of  Dana  on  account  of  the  broad  and 

somewhat    heart-shaped  meros-joint  of  the  external  maxillipeds,  which  in 

Jnachus  is  simply  ovate  and  elongated,  with  the  palpus  articulated  at  the 
small  extremity. 

Pyromaia  nov.  gen. 

Carapax  somewhat  pvrilbrm,  convex;  rostrum  simple,  Blender,  of  moder- 
ate length,  acute;  transorbital  breadth  small:  prteorbital  spine  short, 
almost  erect;  postorbital  tooth  rather  large,  pointing  forwards.  M 
joint  of  the  external  maxillipeds  short  and  broad,  deeply  and  broadly 
notched  for  the  reception  of  the  palpus,  and  with  the  inner  lobe  Btrongly 
projecting  and  the  outer  lobe  angular.  Ambulatory  feet  long;  those  >'t' 
the  first  pair  three  times  as  long  as  the  pos!-trout:d  portion  of  the  e  ir.ipax. 

This  genus  approaches   nearest  to  Micror/i>/nc/ius  Bell,  but  differs 
its  more  elongated  and  pyrifbrm  carapax,  larger  rostrum,  and  prominent, 
angular  external  lobe  of  the  ineros-joint  ol   the  outer  maxillipeds.      From 
Leptopus  it  differs  in  its  simple  rostrum. 
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Pyromaia  cuspidata  nov.  sp. 

Body  and  feet  naked.  Carapax  granulated,  with  the  regions  well 
defined,  tumid,  and  armed  with  short  spines.  Rostrum  trigonal,  with  the 
three  edges  (the  superior  and  two  lateral)  armed  with  minute  spines. 
Basal  joint  of  external  antennas  with  a  slender  spine  in  front,  and  a 
smaller  one  beneath;  the  latter  pointing  directly  downward.  Chelipeds 
with  the  meros-joint  spinous  below  and  with  a  spine  at  the  summit ;  carpus 
with  one  spine  on  the  outer  side  at  the  articulation  of  the  hand ;  hand 
inconspicuously  spinulose,  fingers  longer  than  the  palm,  not  gaping, 
serrated,  and  acuminate.  Ambulatory  feet  with  cylindrical  joints ;  in  the 
adult  female  smooth  and  naked ;  in  the  young  male  sparsely  and  incon- 
spicuously hairy ;  dactyli  two  thirds  as  long  as  the  penult  joint,  and  flat- 
tened toward  the  extremities. 

The  dimensions  of  the  largest  specimen,  a  female,  are  as  follows : 
Length  of  the  carapax,  1.2  inch;  greatest  breadth,  0.94  inch;  proportion 
of  breadth  to  length,  1  :  1.28.  Length  of  ambulatory  feet  of  the  first  pair, 
3.05  inch. 

This  species  lives  in  deep  water,  with  a  range  of  from  82  to  125  fathoms, 
as  shown  by  the  following  table  of  localities,  etc.,  taken  from  the  notes  of 
the  expedition. 

Off  Sand  Key,  May  11,1 868. 

Off  Alligator  Reef,  May  8,1869. 
Off  the  Samboes,  May  9,1868. 
Off  the  Samboes,  May  9,1868. 
S.  W.  of  Sand  Key,  February  17,  1869.   Cast  No.  2. 

Subfamily  PISINAE. 
Pisa  antilocapra  nov.  sp. 
Carapax  subovate,  rather  narrow,  pubescent,  and  spinous,  with  a  strong, 
acute  spine  on  the  hepatic  region,  seven  to  ten  smaller,  subequal  ones  on 
the  branchial,  and  four,  forming  a  rhomb,  on  the  intestinal  region.  A  few 
sharp  tubercles  on  the  cardiac  and  gastric  regions.  Rostrum  horizontal, 
equalling  in  length  more  than  one  third  the  post-frontal  length  of  the 
carapax;  horns  diverging  from  the  basal  third,  rather  slender,  acute,  and 
straight,  or  slightly  curved  inward  near  the  extremities.  Prseorbital  spine 
Blender,  less  than  one  third  as  long  as  the  rostrum.  On  the  superior  mar- 
gin of  the  orbit  there  are  two  spinitbrm  teeth  between  the  base  of  the 
prseorbital  Spine  and  the  external  angle,  which  is  also  acute.  Spine  of  the 
basal  joint  of  the  external  antennae  much  smaller  than  the  prseorbital 
spine.  Feet  pubescent,  with  the  meros-joints  sparsely  spinosc  above. 
Dactyli  of  the  ambulatory  feet  unarmed  on  the  interior  edge. 


Cast  Xo. 

5. 

82  fathoms. 

Cast  Xo. 

6. 

88 

Cast  Xo. 

6. 

93         a 

Cast  Xo. 

1. 

121         " 

Cast  Xo. 

2. 

125         " 
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Dimension!!  of  a  male  :  Total  length  of  carapax,  1.22  :  breadth,  exclud- 
ing the  spines,  0.65;  length  of  ambulatory  foot  of  the  first  pair,   1.80 

inch. 

It  is  a  more  elongated  species  than  any  of  the  three  /'        '  I  by 

Desbonne  and  Schramm,  which  are  the  only  ones  as  yei  indicated  as  in- 
habiting the  West  Indian  seas,  if,  indeed,  these  species  truly  belong  to 
the  genus. 

Tin-  specimens  occurred  at  the  following  localities  and  depths:  — 

Off  Carysfort  Beef,  March  31,  1869.     Cast  No.    1.      52  fathoms. 
Off  Carysfort  Beef,  March  31, 1869.     Cast  No.    5.      60 

Off  Alligator  Reef,  May  8,  180'J.  Cast  No.  10.     118 

Pisa  praelonga  nov.  sp. 

Carapax  long  and  narrow,  the  width  across  the  branchial  regions  being 

very  little  greater  than  that  between  the  orbits.  It  is  sparsely  hairy,  and 
armed  with  a  few  very  small  spines  on  the  side-.  Surface  beneath  the 
hairs  smooth.  Rostrum  large,  as  long  as  one  third  the  post-frontal  length 
of  the  carapax;  horns  slender,  acute,  divergent.  Praeorbital  -pine  slender, 
acute.  Orbit  large,  with  one  sharp  tooth  on  the  upper  margin,  Dear  the 
base  of  the  post-orbital  tooth.  Basal  joint  of  external  antenme  with  a 
spine  in  front  (smaller  than  the  prasorbital  spine),  and  another  on  the 
o  u:cr  side  near  the  base. 

Dimensions  of  a  male  :  Length  of  carapax,  rostrum  included,  0.89  ;  length 
to  the  base  of  horns  of  rostrum,  0.30;  breadth,  0.19  inch. 

It  differs  from  all  species  of  the  genus  hitherto  known  in  the  narrowness 
of  the  carapax. 

Off  Alligator  Reef,    May  8,  18G9.     Cast  No.  10.     US  fathoms. 
Off  Tennessee  Reef,  May  7,  18G9.     Cast  No.    7.     184 

Milnia  bicornuta  Sim. 

Pisa  bicornuta  Latbeillb,  Encyc.  Meth.,  X.  141. 

Pericera  bicorna  II.  Milne-Edwards,  Hi<t.  Nat.  des  Crust.,  I.  837. 

Pisabicoma  Gibbes,  Proc.  Am.  Assoc.  Adv.  Sci.,  1850,  p  170. 

Pericera  bicornis  Saussuue,  Crust.  Nout.  da  Mezique  et  des  Antilles,  p.  12; 

pl.  t,  fig.  ;;. 
Milnia  bicornuta   Stimpson,  Notes   on   North   American   Crustacea,   p. 

Smith,  Trans.  Connecticut  Acad,  et'  Arts  and  Sciences,  11.  1. 

Found  at  low-water  mark  at  the  Tortugas,  and   dredged   at    Ke\   "W 
in  2  to  o  fathoms. 

The  generic  name  Milnia  is  preoccupied,  haying  been  used  by  llaime 
for  an  Echinoid,  but  it  seems  scarcely  necessary  to  change  it. 
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Subfamily  PERICERIXAE. 
Milne-Edwards,  Dana,  and  authors  generally,  speak  of  the  eyes  of 
Pericera  as  being  non-retractile,  having  probably  studied  the  genus  by 
means  of  dried  specimens  only.  In  fact,  however,  the  eyes  in  this  group 
are  more  perfectly  retractile  than  in  any  other  Crustacea ;  so  much  so 
that  they  may  be  entirely  concealed  in  their  orbits,  which  form  a  capa- 
cious cavity  with  a  small,  round  external  orifice.  In  this  cavity  the  pe- 
duncle of  the  eye,  the  inner  half  of  which  is  not  indurated,  becomes  bent 
to  a  right  angle  when  retracted. 

Pericera  trispinosa  H.  M.-Emv. 

Pisa  trispinosa  Latreille,  Encyc.  Meth.,  X,  142. 

Pericera  trispinosa  H.  M.-Edwards,  Hist.  Nat.  des  Crust.,  I,  336       Guerin, 

Ieonog.  du  Regne  Anim.,  Crust.,  pi.  viii,  fig.  3.      Gibbes,  Proc.  Am. 

Assoc.  Adv.  Sci.,  1850,  p.  172. 

Dredged  at  Key  West  in  from  2  to  5  fathoms,  and  found  at  the  Tortugas 
at  low-water  mark. 

Pericera  camptocera  nov.  sp. 

Allied  to  P.  trispinosa,  but  differs  as  follows  :  The  carapax  is  narrower 
and  more  sparsely  pubescent.  The  four  tubercles  at  the  summit  of  the 
gastric  region  are  more  prominent,  forming  erect  spines.  The  posterior 
spine  and  the  lateral  spines  are  longer  and  more  curved.  The  rostrum  is 
longer,  and  its  horns  are  regularly  divergent  from  the  base.  The  orbital 
tubes  are  more  protuberant,  and  the  prseocular  and  postocular  teeth 
longer.  The  movable  part  of  the  antenna  is  both  longer  and  stouter. 
Finally  the  carpal  joint  of  the  ambulatory  feet  is  narrower  and  not  tuber- 
culated. 

Measurements  of  a  male  :  Total  length  of  carapax,  0.92  ;  length  of  ros- 
trum, from  base  of  orbital  tubes,  0.25;  breadth,  between  the  tips  of  the 
lateral  spines,  0.70;  between  the  bases  of  these  spines,  0.18  inch. 

One  male  and  one  female  specimen  were  taken  near  Key  West  in  from 
2  to  5  fathoms. 

Pericera  eutheca  nov.  sp. 

Carapax  subtrapezoidal,  constricted  anteriorly  behind  the  orbits,  and 

broadly  rounded  behind.  Frontal  and  hepatic  regions  concave  :  gastric, 
Cardiac,  intestinal,  and  branchial  regions  moderately  prominent  and  each 
bearing  a  Blender  spine.  Rostrum  very  smaU, forming  about  one  sixth  the 
length  of  the  carapax,  nearly  horizontal,  and  consisting  of  two  Blender, 
acute,  parallel  horns.  Orbits  very  strongly  prominent,  projecting  forward 
and  outward  far  beyond  the  antero-lateral  margins,  forming  sheaths  longer 
than  the  rostrum,  and   each   occupying   nearly  one   third   the   interorbital 
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width  of  the  carapax.    Hie  distance  between  their  extremities  equals 
four  fifth*  of  the  greatest  width  of  the  carapax.    Hie  extremity  oi 
orbital  sheath  is  armed  with  two  spines,  one  before  and  one  behind  the 
eye.    The  spine  of  the  basal  joinl  of  the  externa]  antennae  u  rather  -mull 

and  slender,  and  about  one  third  as  long  as  the  rostrum.    The  ambulatory 

feet  are  very  slender. 

The  measurements  of  a  female  specimen  are:  Total  length  of  carapax, 
0.90  ;  breadth,  excluding  the  spines,  O.Ga  ;  length  of  first  pair  of  ambula- 
tory feet,  0.75  inch. 

It  may  be  distinguished  from  all  the  species  hitherto  known  by  the 
great  Bize  and  prominence  of  the  orbital  sheaths. 

Off  French  Reef,     April  3,  18G9.     Cast  No.  1.     15  fathoms. 
West  of  Tortugas,  Jan.  16,  1869.     Cast  No.  9.     37  fathoms. 

Pericera  septemspinosa  nov.  sp. 

Carapax  oblong,  strongly  convex,  pubescent ;  anterolateral  and  postero- 
lateral sides  concave.  Dorsal  Sftrface  armed  with  .-even  prominent  spine-, 
one  on  the  gastric,  one  on  the  cardiac,  one  on  the  intestinal,  and  two  on 
each  branchial  region.  Rostrum  about  one  fourth  as  long  as  the  post-frontal 
portion  of  the  carapax,  deflexcd  ;  horns  subtriangular,  acute,  diverging, 
curved,  pointing  outward.  Orbits  projecting,  with  a  prominent,  acute 
pra?ocular  and  postocular  spine.  On  the  suborbital  and  subhepatic  r 
there  arc  three  spines,  the  posterior  one  of  •which  is  longest.  There  is  a 
small,  slender,  acute  spine  on  the  basal  joint  of  the  antenna;.  Feet  un- 
armed. The  pubescence  of  the  body  adheres  strongly  to  rough  obj 
brought  in  contact  with  it,  and  notably  to  that  of  other  specimens  of  the 
same  crab. 

Measurements  of  a  male:  Length  of  carapax,  0.33  ;  breadth,  excluding 
the  spines,  0.25  inch. 

It  differs  from  /'.  eutheca  in  its  broader  rostrum  and  less  prominent 
orbital  sheaths;   also  in  the  Bpines  on  the  subhepatic  region,  etc. 

West  of  Tortugas,  January  It',,  1869.     Cast  No.  4.     36  fathom-. 
Pericera  cornuta  II.  M.-Knw. 

Cancer  comuta  HSBBST,  NatUTg.  d.  Krabhen  u.  Krebse,  pi.  lix.  tig.  6. 

Maia  taunts  Lamarok,  Animaux  sans  Vert.,  V,  B4&. 

Pericera  comuta  II.  Mii.m: -How  u;i>-.  lli>t.  Nat  des.  frost.,  I.  333  :  pi.  xiv 
bis,  fig.  5.  Illust.  Cuv.  Regne  Anim.,  pi.  \\\.  fig.  i.  Gibbbs,  Proa 
Am.  Assoc.  Adv.  Sci.  1850,  p.  172.  StimfbON,  Notes  on  N.  American 
Crust.,  p.  55. 

A  young  example,  one  inch  long, of  this  well-known  species,  incurred  in 
rather  deep  water.     It  had  previously   been  (bund  only  about   low-water 
VOL.   II.  8 


114  BULLETIN   OF   THE 

mark.  In  the  young,  the  horns  of  the  rostrum  are  more  divergent  than  in 
the  adult,  and  the  anterior  branchial  spine  is  smaller.  The  feet  are  pro- 
vided with  a  few  long,  thick  hairs  not  found  in  the  adult. 

Off  the  Quicksands,  January  23,  18G9.     Cast  No.  1.     34  fathoms. 

Tiarinia  setirostris  nov.  sp. 

Carapax  narrow,  with  perpendicular  sides.  The  greatest  breadth, 
which  is  at  the  posterior  fourth  of  the  post-frontal  length,  is  only  one 
fourth  greater  than  the  transorbital  breadth.  The  upper  surface  is  naked, 
and  bears  a  few  small  tubercles,  of  which  three,  in  a  median  line  on  the 
posterior  half  of  the  carapax,  are  larger  than  the  others.  The  posterior 
tubercle,  on  the  intestinal  region,  is  spiniform  and  curved  upward.  Sides 
of  the  carapax  somewhat  setose.  Rostrum  half  as  long  as  the  post-frontal 
part  of  the  carapax,  with  the  horns  slightly  gaping  near  the  base,  but  con- 
tiguous for  the  remainder  of  their  length,  very  slender,  setiform,  and  setose. 
External  antennae  as  long  as  the  rostrum  ;  basal  joint  concave,  without 
any  spine  at  the  antero-external  angle  ;  flagellum  long,  hair-like.  Cheli- 
peds  in  the  male  large,  longer  than  the  carapax  including  the  rostrum ; 
hand  somewhat  compressed,  granulated  above ;  fingers  very  short,  widely 
gaping.  Ambulatory  feet  long,  slender,  and  smooth ;  those  of  the  first 
pair  nearly  as  long  as  the  chelipeds. 

Dimensions  of  a  male  specimen  :  Length  of  carapax,  0.82  ;  breadth, 
0.35  inch. 

This  species  differs  much  from  the  typical  Tiariniae  in  the  great  length, 
slenderness,  and  smoothness  of  its  ambulatory  feet,  and  future  investiga- 
tions, on  more  abundant  materials  than  those  at  present  available,  may 
prove  it  to  be  generically  distinct ;  in  which  case  I  would  propose  lor  it 
the  name  Leptopisa. 

The  Tiariniae  hitherto  described  all  belong  to  the  Indo-Pacific  fauna, 
living  chiefly  in  the  southern  part  of  the  Japanese  Archipelago,  in  the 
seas  of  Sulu  and  the  Philippines,  Nicobar,  etc.  Of  these  Bpecies  our 
Florida  form  approaches  nearest  to  T.  anguxta  Dana,  which  it  resembles 
in  the  narrowness  of  the  carapax,  but  from  which  it  is  at  once  distinguished 
by  the  less  tuberculated  carapax  and  slender  feet. 

It  was  taken  at  the  following  points  :  — 

Key  West,  2  to  5  fathoms. 

Near  the  Tortugas,  9  fathoms. 

On  the  Fishing  Banks,  S.  W.  of  Loggerhead  Key. 

Subfamily  NAXILNAE. 
The  characters  of  the  orbital  region  m  Chorinus  are  so  diffe rent  from 
those  of  Naxia  and  its  allies  as  to  forbid  its  being  placed  in  the  same  sub- 
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family  with  the  latter  group,  for  which  the  name  Naxiincu  Ki  here  prop 
The  deep  notch  on  the  upper  ride  of  the  orbit  is  here  a  constant  char- 
acter. 

Scyra  umbonata  now  sp. 

Carapax  triangular,  with  six  large  flat-topped  protuberances  on  the 
upper  surface;  one  on  the  posterior  part  of  the  gastric  region,  one  on  the 
cardiac,  and  two  on  each  branchial  region.  On  the  outer  ride  <>t'  the 
branchial  region  there  is  also  an  acute  triangular  tooth,  pointing  forward 
and  outward,  and  of  similar  character  and  nearly  as  large  U  the  other 
protuberances  just  described.  They  are  all  not  only  flattened,  but  >ome- 
What  expanded  at  the  top.  Their  summits  are  naked,  but  the  deep  chan- 
nels between  them  are  pubescent.  Besides  tin-  above  there  are  on  the 
carapax  three  small  tubercles  on  the  gastric  and  a  strong  erect  tooth  on 
each  hepatic  region.  The  gastric  and  the  >ides  of  the  branchial  region! 
are  hairy.  The  rostrum  is  rather  longer  than  the  interorbital  width  of 
the  carapax  ;  it  is  hairy  above, and  is  neither  flattened  nor  expanded.  The 
movable  part  of  the  external  antenna1  has  cylindrical  joints.  The  m 
joint  of  the  external  maxillipeds  is  not  notched  tor  the  reception  of  the 
palpus.  Abdomen  and  sternum  pubescent.  Sternum  of  the  male  with 
deep  excavations  between  the  segments,  the  excavations  being  broader 
than  the  ridges  separating  them. 

Dimensions  of  a  male  :  Length  of  carapax,  0.94  ;  breadth,  measured 
between  the  tips  of  the  branchial  teeth,  0.72  inch. 

The  species  of  Scyra  heretofore  known  are  but  two  in  number,  and  in- 
habit waters  of  moderate  depth  on  the  shores  of  the  North  Pacific  Ocean, 
one  on  the  coast  of  California  and  ( Oregon,  the  other  on  that  of  Japan.  The 
present  species  was  placed  in  the  genus  with  some  doubt,  on  account  ot' 
the  character  of  the  rostrum,  the  external  antenna,  and  the  outer  maxilli- 
peds, which,  as  may  be  noticed  by  the  description,  differ  somewhat  from 
those  of  the  type,  S.  acutifrons.  The  resemblance  in  all  other  essential 
characters  is,  however,  very  great  ;  and  in  the  present  state  ot'  our  knowl- 
edge, the  Florida  species  ought  not  to  be  separated  a>  the  type  of  a  distinct 
genus. 

It  is  an  inhabitant  of  deep  water,  as  follows  :  — 

Off  Sand  Key,  May  11,  1868.     Cast  No.  15.     149  fathoms. 

Subfamily  OTHONHNAE. 
The  Othoniinae  are  characterized  by  great  orbito-frontal  breadth,  a 

small,  short  rostrum,  an  extremely  short  epitome,  and  gaping  external 
maxillipeds.  The  orbits  are  tubular  like  tho86  ot'  the  rericerinac  but  are 
directed  forwards  instead  of  outwards. 
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Othonia  aculeata  Stm. 

Hi/as  aculeata  Gibbes,  Proc.  Am.  Assoc.  Adv.  Sei.,  1850,  p.  171. 
Othonia  aculeata  Stimpson,  Notes  on  N.  American  Crust.,  p.  3. 
Othonia  Lherminieri  Desbonne  et  Schramm,  Crust,  de  la  Guadeloupe,  p.  20. 
The  specimens  in  the  collection  are  all  young,  and  occurred  as  fol- 
lows :  — 

At  Key  West,  2  to  5  fathoms. 

At  the  Tortugas,  5  to  6  fathoms. 

Off  the  Tortugas,  January  29,  1868,  in  13  fathoms, 

Subfamily  MITHRACIXAE. 

Mithrax  hispidus  II.  M.-Edw. 

Cancer  hispidus  Herbst,  Naturg.  d.  Krabben  u.  Krebse,  pi.  xviii,  fig.  100. 

Maia  spinicincta  Lamarck,  Atiim.  sans  Vert.,  V,  241. 

Mithrax  spinicinctus  Desmarest,  Consid.   sur  les  Crust.,  p.   150;   pi.  xxiii, 

figs.  1,  2. 
Mithrax  hispidus  IT.  Milne-Edwards,  Hist.  Nat.  des  Crust.,  I,  322.     Gibbes, 

Proc.   Am.    Assoc.  Adv.   Sci.,    1850,  p.  172.     Stimpson,  Notes  on  N. 

American  Crust.,  p.  60.     Smith,  Trans.  Connecticut  Acad,  of  Arts  and 

Sciences,  II,  2,  32. 
This  well-known  species  occurred  at  Key  West,  in  from  2  to  5  fathoms. 

Mithrax  pleuracanthus  now  sp. 

This  is  closely  allied  to  M.  hispidus,  but  is  a  smaller  species,  with  a 
somewhat  narrower  carapnx.  The  protuberances  of  the  carapax,  and  the 
teeth  or  spines  of  the  orbits  and  the  basal  joint  of  the  antenna1,  are 
sharper  and  more  prominent,  and  there  are  small  tubercles  on  the  intes- 
tinal, branchial,  and  hepatic  regions  which  do  not  occur  in  M.  hispidus. 
The  minute  punctures  of  the  surface  are  less  apparent  than  in  that 
species. 

The  dimensions  of  a  male  specimen  are  :  Length  of  the  carapax,  0.57  ; 
breadth,  0.55  inch;  proportion  of  length  to  breadth,  1  :  0.9G5. 

This  species  can  scarcely  be  the  .V.  affinis  of  Desbonne  and  Schramm 
(Crust  de  la  Guadeloupe,  p.  10),  the  description  of  which  applies  to  it  in 
most  respects,  for  those  authors  state  that  the  front,  rostrum,  and  orbits 
are  like  those  of  MithraculuS  SCulptUS. 

It  occurred  at  Key  West  in  from  2  to  5  fathoms  and  at  the  Tortugas  in 
5  to  6  fathoms.  There  is  in  the  Smithsonian  Collection  a  specimen  taken 
at  St.  Thomas  by  A.  II.  Riise,  Esq. 

Mithrax  acuticornis  nov.  sp. 
Carapnx  much  longer  than    broad,  and    tuberculated.  sparsely  on  the 
gastric  region  but  more  closely  posteriorly  and  at  the  sides,  the  tubercles 
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becoming  spiiiifbrm  toward  the  margins,  which  are  armed  with  tr 
curving  forward  at  their  tips.  Rostrum  half  aa  long  ai  the  interorbital 
width,  and  consisting  of  two  rather  Blender,  acute  horns.  Basal  joint  of 
tlir  externa]  antennae  armed  with  two  spines,  the  anterior  one  of  which  is 
slender,  curved,  and  two  thirds  as  long  ai  the  rostrum.  The  margin  of 
the  orbit  is  armed  with  six  spiniform  teeth,  not  including  those  of  the 
antenna]  joint  The  feet  are  strongly  spinose  above,  but  th<-  hands  are 
unarmed.  The  color  in  wet  specimens,  and  probably  in  life,  IS  a  bright 
deep  red. 

Dimensions  of  a  male  :  Length  of  carapax,  0.73  ;  breadth,  0.55  inch  ;  pro- 
portion, 1  :  0.753. 

This  species  approaches  Schizophrys  in  the  shape  of  its  carapax,  which 
is  much  more  oblong  than  in  other  species  of  the  genus  in  which  I  1. 
placed  it;  but  the  rostrum  is  simply  two-horned,  and  the  orbit-  are  similar 
to  those  of  the  typical  forms  of  Mi/hrax. 

Off  the  Quicksands,      January  23, 1869.     Cast  Xo.    l.    34  fathoms. 
West  of  the  Tortugas,  January  16, 1869.    Cast  No.    8.    37 
West  of  the  Tortugas,  January  16,  1869.     Cast  No.  12.     42         " 

Mithrax  Holderi  now  sp. 

This  species  resembles  71/.  acuticornis  in  the  characters  of  the  front,  but 
the  carapax  is  broader  and  more  strongly  and  closely  tuberculated,  the 
tubercles  occupying  nearly  the  whole  upper  surface,  causing  it  to  resemble 
that  of  Tiarinia  cornigera.  There  is  a  small  spine  on  the  hepatic  region 
and  one  at  the  lateral  extremity  of  the  branchial  region.  The  anterior 
Spine  of  the  basal  joint  of  the  antenna'  is  nearly  as  long  as  the  rostrum, 
and   there   is  another  spine,   very  small,   at   the   insertion  of  the   movable 

pari  of  the  antenna.    The  ambulatory  feel  are  flattened  above,  giving  the 

joints  a  somewhat  tt agonal  form,  and  both  margins  of  their  upper  mi: 
are  spinulose  and  ciliated. 

Dimensions  of  a  male:  Length  of  the  carapax,  0.55 ;  breadth,  0*48  inch; 

proportion,  1  :   0.872. 

This  species  occurred  at  the  Tortugas  in  7  fathoms.  It  i>  named  in 
compliment  to  IV.  J.  B.  Holder,  who  found  it,  also  at  the  Tortugas,  and  I 
believe  at  low-watei  mark,  several  years  ago  Dr.  Holder's  specimen  is  in 
the  Museum  of  the  Smithsonian  Institution. 

Mithraculus  sculptus  Stm. 

Maia  sculpta  Lamarck,  Anim.  sans  Vert,  V,  242. 

Mithrax  sculptus  II.  Milne-Edwards,  lli-t.  Nat  del  Crust..  T,  822.     Gil 

Proc.  Am.  Assoc.  Adv.  Sci.,  1830,  p.  17:2.      DbSBONNI  61  SCHRAMM,  CrOSt 

de  la  Guadeloupe,  p.  9. 
Mithraculus  sculptus  StIMPSOH,  Notes  on  X.  American  Crust.,  p.  58. 
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Key  "West,  2  to  5  fathoms. 

Tortugas,  5  to  6         " 

?  Off  the  Samboes,      123 

This  well-known  species  is  found  throughout  the  West  Indian  seas,  and 
is  very  abundant  on  the  reef's  at  and  above  low-water  mark.  I  have 
queried  the  depth  123  fathoms,  fearing  that  some  accidental  transposition 
of  labels  has  taken  place,  as  the  JMilhracuh  are  eminently  littoral  in  their 
habits,  and  the  sj)ecimen  so  labelled  is  a  full-grown  male,  similar  in  all 
respects  to  those  found  on  the  shores. 

Mithraculus  ruber  nov.  sp. 

Carapax  subtriangular,  one  fifth  broader  than  long.  Surface  naked, 
polished,  and  uneven,  but  with  the  protuberances  less  numerous  and 
smaller  than  in  M.  sculptus  and  M.  coronatus.  These  protuberances  are 
also  rounded,  and  not  elongated  as  in  the  allied  species,  and  some  of 
them  are  sparsely  tuberculated.  Antero-lateral  margin  armed  with  three 
teeth,  besides  the  angle  of  the  orbit,  the  posterior  tooth  being  sharp,  spini- 
form,  and  curving  forward,  the  other  two  teeth  tuberculiform ;  the  middle 
tooth  is  composed  of  two  tubercles,  and  there  is  a  small  tubercle  between 
it  and  the  posterior  tooth.  Behind  the  posterior  tooth  there  is  a  small 
sharp  tubercle  on  the  postero-lateral  margin.  The  meros-joint  of  the  outer 
maxillipeds  is  slightly  sinuous  in  front,  showing  a  faint  indication  of  a 
notch.  Chelipeds  rather  long  and  slender;  meros  armed  above  with  six 
small,  conical,  equal  tubercles ;  carpus  and  hand  smooth.  Ambulatory 
feet  cylindrical,  densely  short-hairy  above  (hairs  simple)  ;  they  are  also 
spinulose  above,  the  spines  being  scattered  in  two  rows.  Color  of  the 
cam  pax  chestnut  red,  with  some  bluish  posteriorly. 

Dimensions  of  a  male :  Length  of  the  carapax,  0.48  ;  breadth,  0.60  inch; 
proportion,  1  :  1.25. 

It  differs  from  M.  sculptus,  M.  cinctimanus,  and  .V.  minutus  in  its  broader 
carapax,  etc.,  and  from  M.  coronatus  in  its  spiniform  lateral  tooth  and  in 
the  character  of  the  surface  of  the  carapax. 

Found  on  the  reef  at  Cruz  del  Padre,  Cuba. 

Mithraculus  coronatus  Sim. 
Cancer  coronatus  IIekhst,  Naturg.  d.  Krabben  and  Krcbsc,  I.  1S4;  pi.  xi, 

fig.  68  ('). 
Mithraculus  coronatus  WHITE,  Brit.  Mus.  Cat.  Crust.,  p.  7  (?  partial).     Stimp- 

son,  Notes  (.,i  N.  American  Crust.,  p.  58.     Smith,  Trans.  Conn.  Acad,  of 

Arts  and  Sciences,  II,  2. 

It  is  somewhat  doubtful  whether  this  is  really  the  Cancer  coronatus  of 
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Herbst     Be  refers  to  Seba,  pi  \.\ii.  fig.  6.    Set  22ofpL 

better  representation  of  the  species  under  consideration. 

Littoral  on  the  reef  at  Eastern  Dry  Bocks. 
Reef  at  ( Iruz  del  Padre,  Cuba. 

Key  West,  in  2  to  5  fathoms. 

Family   TYCHIDAE. 
Subfamily  TVCIIIXAE. 

Tyche  emarginata  Whits. 

Tyche  emaryinafn  WHITE,  Annals   and  Magazine  of  Natural  History,   First 

Scries,  Vol.  XX,  ]).  306. 
PkUyrinchus  trituberculatus  Desbonne  et  Schramm,  Crast  de  la  Guadeloupe 

p.  3  ;  pi.  iii,  figs.  7  and  8. 

The  curious  genus  Tyche  is  so  little  known  that  a  short  description  of 
the  crab  under  consideration  may  not  be  out  of  place  here.  The  carapax 
is  flattened  and  partly  concave  above,  and  has  laminiform  expansions  in 
front  and  behind.  The  frontal  region  i-  very  broad, the  transorbital  width 
nearly  equalling  that  across  the  branchial  regions.  The  hepatic  region  is 
concave.  Rostrum  rather  long,  forke  I  from  the  base  ;  horns  widely  diver- 
gent. PrSBOrbital  spines  very  long,  and  somewhat  divergent,  thus,  with 
the  rostrum,  giving  the  entire  front  a  fourdiorncd  form.  External  antenna? 
concealed  beneath  the  rostrum.  Eyes  long,  but  reaching  scarcely  beyond 
tip'  edge  of  the  expanded  orbital  margin,  which  is  entire,  without  notch  or 
tooth. 

The  external  maxillipeds  arc  very  remarkable  in  form,  the  exognath 
having  a  hook-shaped  process  at  the  base,  which  overlaps  the   base   of  the 

ischium-joint  of  the  endognath.     The  meros-joinl  of  the  endognath  1 

posterior  lobe  which  projects  tar  into  the  anterior  extremity  of  the  ischium. 

This  crab  was  (bund   by  the  expedition  at  Key  West  in  2  to  :,  i.ah 
and  at  the  Tortugas  in  7  fathoms. 

Family  EURYPODTIDAE. 

Among  the  general  characters  of  this  family,  the  existence  of  a  distinct 
orbital  arch  over  the  base  of  the  eye,  and  of  a  postocular  spine,  seem  to  be 
the  most  important. 

Subfamily   COLiLODINAE. 

This  name  is  proposed  tin-  a  group  of  genera  of  Eurypodiidae  character- 
ized  by  the   extreme   shortness  of  the  ro-trum,  which  group 
known,  peculiar  to  the  tropical  parts  of  the  American  seas,  and  OCCUTS  on 
both  sides  of  the  continent. 
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Collodes  trispinosus  nov.  sp. 

Carapax  ovate-triangular,  hairy,  and  everywhere  covered  with  small 
granulated  tubercles,  except  on  the  front  and  the  anterior  portion  of  the 
gastric  region.  There  is  an  erect,  capitate  spine  on  the  gastric,  one  on  the 
cardiac  region,  and  one  of  equal  size  on  the  basal  joint  of  the  abdomen. 
Rostrum  with  two  minute  horns.  Four  minute  spines  on  the  basal  joint 
of  the  antennae,  the  anterior  one  of  which  is  placed  nearly  on  a  level 
with  the  horns  of  the  rostrum.  Ambulatory  feet  long,  and  provided  with 
long  stiff  hairs  ;  hairs  of  the  penult  joint  below  straight  and  above  hook- 
like and  often  serrated  on  the  inner  side  near  the  tip.  Dactyli  of  the  am- 
bulatory feet  about  as  long  as  the  penult  joint. 

In  the  male  of  this  species  the  carapax  is  somewhat  more  elongated  and 
depressed  than  in  the  female ;  the  hands  are  of  moderate  size  only,  and 
much  curved  inward  ;  fingers  nearly  as  long  as  palm  and  gaping,  with  a 
tooth  inside  on  the  middle  of  the  thumb.  Abdomen  of  the  male  elongate 
triangular ;  intromittent  organs  nearly  straight,  simple,  reaching  nearly  to 
the  extremity  of  the  abdomen. 

All  the  specimens  examined  were  covered  with  a  thick  coating  of  mud, 
held  by  the  setse. 

The  dimensions  of  a  female  specimen  are  :  Length  of  the  carapax,  0.41 ; 
breadth,  0.32  inch. 

The  only  species  hitherto  known  of  this  genus  is  the  C.  granosus  of  the 
west  coast  of  North  America,  described  by  me  in  "  Notes  on  North  Ameri- 
can Crustacea,"  page  G6  (Annals  of  the  New  York  Lyceum  of  Natural 
History,  Vol.  VII,  p.  194),  from  which  the  species  under  consideration 
differs  in  its  more  elongated  carapax,  which  is  more  completely  covered 
with  granulated  tubercles,  and  in  the  somewhat  greater  length  of  the 
rostral  horns  and  the  spines  on  the  basal  joint  of  the  antennae.  It  is 
proper  to  state  that  of  C.  granosus  only  a  single  (female)  specimen  is  as 
yd  known. 

The  species  occurred  as  follows  :  — 

Off  the  Quicksands,  January  23,  1ST>9. 
( )ll'  Carysfort  Reef,  March  21,  1869. 
( )ir  ( Jaiysfort  Reef,  March  21,1 889. 
(  Ml  French  Reef,       April  3,  1869. 

Collodes  nudus  nov.  sp. 
Allied  to  C.  granosus  and  C.  trispinosus.  having  three  spines  on  the  back 
similar  in  -liopo  and  position  to  those  of  those  species.  It  differs  from 
them,  however,  in  its  naked  carapax  and  feet,  and  in  the  less  numer- 
ous and  prominent  granulated  tubercles  of  the  dorsal  surface.  The  CftXBpax 
is  also  much  broader  anteriorly. 


Cast  No.  1. 

34  fathoms. 

Cast  No.  8. 

35 

Cast  No.  7. 

-40 

Cast  No.  4. 

50 
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The  ambulatory  feel  of  tin-  second  pair  are  rather  longer  than  f 
the  first  pair.    The  dactyli  of  the  ambulatory  feet  are  armed  with  spines 
along  the  inner  edge. 

The  dimensions  of  the  single  specimen  found,  a  male,  an-  as  foll< 
Length  of  carapax,  0.24;  breadth,  <».i8  ;  length  of  ambulatory  foot  of  tin; 
first  pair,  0.45  inch. 

Off  Carysfort  Reef,  March  21,  18G9.    Cast  No.  7.    40  fathoms. 

Arachnopsis  nov.  gen. 
Carapax  oblong,  narrow,  and  somewhat  truncated  in  front.   Rostrum  short, 
bifid.    Orbital  arch  high,  protuberant.    Posto<  ularspine  long,  and  separated 

from  the  orhital  arch  by  a  deep,  narrow  fissure.     Eye  long,  considerably 
overreaching  the  tip  of  the  postocnlar  spine,  but  capable  of  being  drawn 
back  beneath  it.     Basal  joint  of  the  external  antenna'  with  a  small,  sharp 
spine  at  the  extremity,  pointing  obliquely  forward  and  outward,  between 
which   and   the   rostrum  the  movable  part  of  the  antenna  i-  e\p 
with  a  spinnlous  crest  on  the  inferior  surface  extending  back  to  tin-  a 
of  the  buccal  area.    Meros-joint  of  the  external  maxillipeds  broader  than 
long,  and  with    sharply  prominent   external   and  internal  anterior  an 
Ambulatory  feet  long,  filiform ;  those  of  the  second  pair  longest;  dactyli 
Straight,  acute,  and  nearly  as  long  as  the  penult  joint. 

This  genus  differs  from  Collodes  in  its  filiform  ambulatory  feet  and  long 
eye  peduncles. 

Arachnopsis  filipes  nov.  sp. 

Body  armed  above  with  three  erect,  slender,  blunt  spines,  one  on  the 
gastric  region,  one  on  the  cardiac  region,  and  one  on  the  basal  joint  of  the 
abdomen.  Abdominal  spine  small ;  cardiac  and  gastric  spines  equal  and 
about  as  long  as  the  distance  between  the  orbital  arches.  Carapax  convex 
anteriorly,  and  flattened  posteriorly.  Surface  of  carapax  smooth  and 
glossy,  naked,  except  for  a  few  hairs  on  the  anterior  part  of  the  bran- 
chial, the  sides  of  the  gastric,  and  the  frontal  region.  Beneath,  the  sub- 
hepatie  and  ptcrygostemian  regions  are  armed  with  spiniform  granules. 
Chelipeds  in  the;  male  as  long  as  the  carapax  and  much  curved ;  I 
ofmeros  and  carpus  spinulose;  hand  nearly  smooth ;  fingers  a-  long  a-  the 
palm.      Ambulatory  feel  spinnlose  along  the   lower  edges  of  all   the  joints 

except  the  dactyli;  those  of  the  second  pair  more  than  twice  as  loi 
the  carapax.     Sternum,  abdomen,  and  external  maxillipeds  tuberculat 
Dimensions  of  a  male:  Length  of  carapax,  0.25 ;  breadth,  0.18;  lei 

of  ambulatory  foot  of  first  pair,  0.5  inch. 

Off  Conch  Beef,        May  11,  ISC1.).         Cast  No.  i'.     84  t 
Off  Carysfort  Reef,  March  21, 186$.    Cast  No.  7,    40 
Off  French  Reef,      March  21,  1869.     Cast  No.  2.     43 
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Batraehonotus  nov.  gen. 

Carapax  triangular,  broadly  expanded  behind  ;  surface  rough  with  gran- 
ulations ;  gastric,  cardiac,  and  branchial  regions  strongly  protuberant ;  cer- 
vical depressions  deep  and  broad,  giving  the  carapax  a  superior  outline 
much  I'ke  that  of  a  frog's  back.  Rostrum  very  short,  not  extending  beyond 
the  walls  of  the  antennulary  fossae,  rounded  in  outline,  and  slightly  emargi- 
nated  at  the  middle.  Basal  joint  of  the  external  antennae  with  a  small 
tooth  or  spine  on  the  outer  margin,  but  none  at  the  anterior  extremity. 
No,  spine  on  the  orbital  arch.  Post-ocular  spine  minute.  Meros-joint  of 
the  external  maxillipeds  broad,  with  prominent  external  and  internal 
anterior  angles.  Ambulatory  feet  simple ;  those  of  the  first  pair  dispro- 
portionately long,  nearly  twice  as  long  as  those  of  the  second  pair ;  those 
of  the  posterior  pairs  very  short.  Dactyli  of  ambulatory  feet  rather  long. 
Abdomen  very  narrow  at  base. 

It  differs  from  the  other  genera  of  Collodinae,  among  other  characters,  in 
the  want  of  a  terminal  spine  on  the  basal  joint  of  the  antennae,  and  in  its 
very  long  anterior  and  short  posterior  ambulatory  feet. 

Batraehonotus  fragosus  nov.  sp. 

The  folloAving  description  is  that  of  a  male.  Body  and  feet  naked.  On 
each  of  the  protuberant  regions  of  the  carapax  there  are  one  or  two  large 
and  many  smaller  rounded  tubercles  or  granules.  A  strong  tubercle  on 
the  basal  joint  of  the  abdomen.  A  sharp  tubercle  on  the  subhepatic,  and 
one  on  the  pterygostomian  region.  Sternum  regularly  granulated.  Cheli- 
peds  as  long  as  the  carapax,  and  sparsely  granulated  within  ;  ischium  with 
an  erect  spine  at  the  summit ;  hand  unarmed;  fingers  toothed  and  slightly 
gaping.  Ambulatory  feet  of  the  first  pair  about  three  times  as  long  as  the 
carapax. 

Color  of  the  body  in  the  alcoholic  specimen  whitish,  or  pale  Uesh-color, 
variegated  with  purplish. 

Of  this  species  we  find  in  the  collection  only  one  specimen,  a  male,  the 
dimensions  of  which  are:  Length  of  the  carapax,  0.28  j  breadth.  0.245; 
length  of  ambulatory  feet  of  the  first  pair,  0.80  inch. 

The  specimen  was  taken  in  N.Lat.  24°  36'  40",  W.  Long.  83°  2'  20",  on 
the  22d  of  January,  1868.    Cast  No.  3.     Depth  16  fathoms. 

Euprognatha  nov.  gen. 

Carapax  pyri&rm.  Rostrum  short,  trifid,  the  median  horn  being  the 
interantennular  spine,  which  points  forward  and  downward  at  a  much  lower 
level  than  that  of  the  other  two  horns,  which  are  minute  and  divergent. 
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Basal  joint  of  the  external  antenna-  armed  at  tin-  anterior  extremity  with 
a  slender  spine  reaching  forward  as  far  as  do  the  rostral  movable 

part  of  the  antenna?  exposed  from  it>  insertion.  An  erect  spine  on  tin: 
orbital  arch.  Eye  large;  peduncle  short  Post-ocnlar  spine  reaching  be- 
yond the  extremity  of  the  eye.  Meros-joinl  of  the  external  maxillipeds 
somewhat  Lrshaped,  Btrongly  produced  beyond  the  insertion  of  the  j > . i  1 1 * 1 1 - 
in  front  and  at  the  postero-onterior  angle.  Feet  long  and  -lender.  JVnnlt 
joint  of  the  ambulatory  feet  of  the  firsl  pair  more  than  twice  as  long  as  the 
dactyli,  and  three  times  as  long  as  the  antepenult  joint 

This  genus  differs  from  all  the  other  genera  of  Collodinae  in  its  interan- 
tenular  Bplne  and  the  spine  on  the  orbital  arch,  and  especially  in  the  shape 
of  the  meros-joint  of  the  external  maxillipeds. 


Euprognatha  rastellifera  nov.  sp. 

The  following  description  is  that  of  a  male.  Carapax  naked,  with  the 
regions  well  defined,  and  minutely  and  irregularly  granulated.  There  i-  n 
single,  erect,  blunt,  almost  capitate  spine  on  the  gastric,  the  cardiac,  and 
each  branchial  region,  making  four  in  all,  and  there  arc  a  few  smaller 
spines  on  the  sides  of  the  branchial,  and  on  the  hepatic  and  ptervgosto- 
mian  regions.  There  is  also  a  small  spine  on  the  basal  joint  of  the  abdo- 
men. The  intermit ennular  spine  projects  somewhat  beyond  the  other 
four  spines  of  the  front,  -which  reach  to  the  same  vertical  plane.  The 
chelipeds  are  large,  nearly  twice  as  long  as  the  carapax;  hand  swollen; 
fingers  not  gaping.  Ambulatory  feet  of  the  first  pair  nearly  one  third 
longer  than  the  chelipeds.  The  ambulatory  feet  are  naked  (excepl  in 
bearing  a  few  minute  curled  set;e  above),  and  rough  with  minute  spines. 
The  sternum  is  regularly  granulated,  except  on  the  concave  portion  be- 
tween the  chelipeds. 

Dimensions:  Length  of  carapax,  0.  "2  ;  breadth,  0.28;  length  of  ambula- 
tory foot  of  the  first  pair,  0.76  inch. 

This  crab  is  an  inhabitant  of  deep  water,  ranging  from  80  to  138  lath 
and  occurred  in  considerable  abundance,  as  follows:  — 

Off  the  Samboes,     May  9.  Cast  No              >  fathoms. 

Off  Alligator  Reef,    May  S,  180'.).  Cast  No,    6.      B8         M 

Off  Sand  Key,          May  16,  1868.  Cast  No.    2.  120 

Off  the  Samboes,      May  9,  1868.  C.i^r  No.  12.  123 

S.W.  of  Sand  Key,  February  17, 1869.  Cast  No.    2.  \-2:>       " 

Off  Boca  Grande,     February  15, 1869.  Cast  No.    5.  125 

Off  Sand  Key,         May  l\,  1868.  Cast  No.  11.  128        " 

S.  W.  of  Sand  Key,  February  17, 1869.  Cast  No.    3.  138        " 
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Subfamily  AMATHIIXAE. 

The  only  species  of  this  group  hitherto  known  is  the  Amathia  Eissoana 
of  the  Mediterranean  Sea.     Two  species  are  now  added,  as  follows  :  — 

Amathia  hystrix  nov.  sp. 

This  species  has  a  close  resemblance  to  A.  Pdssoana,  but  differs  in  having 
four  instead  of  three  spines  on  the  gastric  region. 

The  dimensions  of  a  male  specimen  are  as  follows :  Length  of  carapax, 
including  the  rostrum,  1.23;  excluding  rostrum,  0.71;  breadth,  including 
lateral  spines,  0.95;  excluding  these  spines,  0.48  inch. 

Off  Sand  Key,  May  11,  1869.     Cast  No.  16.     138  fathoms. 

Amathia  modesta  nov.  sp. 

Carapax  armed  with  twelve  spines  shorter  than  in  the  other  species  of 
the  genus,  the  two  on  the  gastric  region  being  in  fact  only  spiniform  tuber- 
cles. The  lateral  and  posterior  spines  are  longest,  that  on  the  outer  ex- 
tremity of  the  branchial  region  equalling  in  length  one  fifth  the  width  of 
the  carapax.  Rostrum  nearly  as  long  as  the  post-frontal  part  of  the 
carapax ;  horns  rather  stout,  divergent,  and  curving  outward  at  the  tips. 
The  spine  before  the  eye  is  small,  and  that  behind  still  smaller.  Xo  trace 
of  a  spine  at  the  anterior  angles  of  the  buccal  area.  Feet  somewhat 
shorter  than  in  the  other  two  species,  and  with  no  trace  of  a  spine  at  the 
summit  of  the  meros-joint. 

Dimensions  of  a  male :  Length  of  carapax,  rostrum  and  posterior  spine 
included,  0.84  ;  from  base  of  rostral  horns  to  tip  of  posterior  spine.  0.54  ; 
breadth  of  carapax,  including  spines,  0.50;  excluding  spines,  0.3G  ;  length 
of  ambulatory  foot  of  the  first  pair,  0.95  inch. 

Taken  off  Sand  Key  in  120  fathoms. 

Subfamily   AXOMALOPIXAE. 

This  group  is  indicated  for  the  reception  of  the  genus  Anomaloptu,  now 
for  the  first  time  described,  with  a  single  species.  The  crab  differs  from  all 
other  Maioids  in  its  elongated,  subcylindrical  carapax,  and  in  the  character 
of  its  ambulatory  feet  ;  those  of  the  posterior  pair  being  larger  than  those 
of  the  penult  pair.  The  orbital  arch  is  less  distinct  than  in  other  Eury- 
podiidae,  and  the  post-ocular  spine  much  smaller. 

Anomalopus  nov.  iron. 

Carapax  very  much  elongated,  almost  subeylindrical  :  rostrum  very  long, 
slender,  bifid.     Eyes  without  orbits  ;  pneorbital  spine  small,  acute  :   post- 
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ocular  spine  minute.  External  antennae  exposed  from  above;  basal  joint 
narrow.  Antennulary  fossa  large.  Epistome  two  thirds  as  long  ai  if  IS 
broad.  Meros-joinl  of  the  external  maxillipeds  without  any  notch  at  the 
interior  angle  where  the  palpus  is  inserted;  external  angle  sharply  prom- 
inent. Chelipeds  in  the  female  shorter  than  the  carapax  Ambolatorj 
feet  of  the  first  pair  \rvy  Long,  twice  as  long  as  the  carapax,  with  the 
daetylus  nearly  Straight,  and  three  fourths  as  long  as  the  penult  joint. 
Ambulatory  feet  of  the  posterior  two  pairs  shorter  and  stouter  than  those 
of  the  anterior  two,  and  with  prehensile  extremities  ;  those  of  the  penult 
pair  shorter  than  those  of  the  last  pair. 

Anomalopus  furcillatus  nov.  sp. 

Carapax  minutely  pubescent,  unarmed  except  in  front,  regions  scarcely 
defined.  Rostrum  equalling  in  length  two  thirds  that  of  the  post-frontal 
part  of  the  carapax,  forked  in  the  terminal  half  of  its  length  ;  horns  but 
slightly  divergent.  External  antenna?  much  shorter  than  the  rostrum; 
flagellum  as  long  as  the  two  joints  preceding  it  taken  together.  Anten- 
nuhe  reaching  to  the  extremity  of  the  peduncle  of  the  antennas.  Cheli- 
peds with  a  small  spine  on  the  outer  side  of  the  carpus;  hand  vrn  -mail; 
fingers  half  as  long  as  the  palm  and  much  gaping. 

Dimensions  of  a  female:  Length  of  carapax  0.G7;  breadth  0.25; 
length  of  ambulatory  foot  of  the  first  pair,  1.50;  of  the  third  pair,  0.48  ; 
of  the  fourth  pair,  0.S2  inch. 

Of  this  species  I  find  but  one  specimen  in  the  collection,  a  female,  which 
■was  taken  at  the  depth  of  123  fathoms  oil'  "  The  Samboes." 

Family  LEPTOPODIIDAE. 

This  family  is  characterized  by  an  entire  want  of  orbits  and  of  a  true 
post-ocular  spine,  and  by  the  great  length  of  the  feet. 

Subfamily  LEPTOPODIIXAE. 

Leptopodia  sagittaria  Leach. 

Cancer  Sagittarius  FabbicIUS,  Ent  S/8t,  IT,  442. 

Inachus  Sagittarius  Fabbicius,  Suppl.  fan  Syst,  p.  .T>9. 

Cancer  seticornis  IIkrbst,  Nttturg.  d.  Krabben  u.  Krebse,  III,  pi.  Iv,  fig,  2. 

Leptopodia  sa<jittaria  Leach,   Zool.   Misc.,   II,   pi,  Ixvii.     LaTBBILLB,   Kiiovo. 

Meth.  pi.  ccxcix,  fig.  l.    De8marb8t,  Consid.  sur  les  Crust,  pi.  xm. 

fig.  2.  Gceuiv,  Iconographie  <lu  Rfegne  Anim.,  Crust.,  pi.  xi,  fig,  4. 
II.  Milne-Edwards,  Hist.  Nat  des  Crust,  I,  i'TO  ;  pi.  xt,  ti.;.  14.  Ulust 
Cuv.  Rogue  Anim.,  Crust.,  pi.  xxxvi.  Gibbbs,  Proc  Am.  Assoc,  i>.h>, 
p.  169.     Desbonne  et  SCHBAMM,  Crust,  do  la  Guadeloupe,  p.  1. 
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This  crab,  which  has  hitherto  been  found  in  shallow  waters,  but  never, 
as  far  as  I  am  aware,  above  low-water  mark,  occurred  to  the  expedition  at 
the  following  points  and  depths  :  — 

South  of  the  Tortugas,         January  15,  1869.  Cast  No.  3.  17  fathoms. 

Off  Conch  Reef,  May  11,  1869.  Cast  No.  1.  30      " 

Santarem  Channel,  at  the  edge  of  Bahama  Bank.  Cast  No  -  .  35       " 

Off  French  Reef,  March  21,  1869.  Cast  No.  2.  45      " 

Subfamily  ACHAEINAE. 

Podochela  macrodera  Stm. 
Podochda  macrodera  Stimpson,  Notes  on  N.  American  Crust.,  p.  68. 

Found  at  Key  West,  in  from  2  to  5  fathoms 

Podochela  gracilipes  nov.  sp. 

Closely  allied  to  P.  macrodera,  but  differs  in  its  narrower  body,  longer 
and  more  acute  rostrum,  and  longer  and  much  more  slender  feet.  The 
dactylus  of  the  first  pair  of  ambulatory  feet  is  exceedingly  slender  and 
longer  than  in  either  of  the  two  species  hitherto  known,  being  more  than 
one  third  as  long  as  the  penult  joint.  The  process  of  the  penult  joint  in 
the  other  ambulatory  feet  is  almost  entirely  obsolete. 

Dimensions  of  a  female:  Length  of  carapax,  0.35;  breadth,  0.24  inch. 

Only  female  specimens  occur  in  the  collection. 

West  of  Tortugas,  January  16,  1867.  Cast  No.  5.  36  fathoms. 

Off  Pacific  Reef,  May  13,  1869.  Cast  No.  2.  49       " 

Off  Carysfort  Reef,  March  31,  1869.  Cast  No.  1.  52       " 

Off  Carysfort  Reef,  March  21,  1869.  Cast  No.  5.  60       " 

Podonema  nov.  gen. 
The  species  of  this  genus  I  formerly  included  under  Podochela  (Notes 
on  N.  American  Crust.,  p.  69),  but  the  study  of  several  species  which  have 
since  become  known  to  me  has  led  me  to  consider  it  distinct  in  the  hood- 
shaped  rostrum,  and  in  the  existence  of  lamelliform  ridges  on  the  ptery- 
gostomian  regions,  defining  the  afferent  channels.  Like  Podochela,  this 
genus  has  a  concave  posterior  margin  of  the  carapax. 

Podonema  Riisei  Stm. 

Podochela  Riiaei  STIMPSON,  Notes  on  N.  American  Crust.,  p.  69. 
A  female  specimen  of  this  species  was  taken  in  13  fathoms,  off  the  Tor- 
tugas. 

Podonema  lamulligera  nov.  sp. 

The  following  description  is  that  of  a  female,  the  only  specimen  as  yet 
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found.      Carapax  similar  to  that  of  P.  H  <ept  that  there  Is  a  spini- 

fonn  tubercle,  curving  backward  at  tin-  tip,  <>n  the  gastric  region,  ami  tint 
the  rostrum   is   smaller  and   more   pointed.      The  two  marshal  lai.nl, 

the  basal  joint  of  the  external  antenna'  an-  itrongly  prominent,  joining 
each  other  in  front,  and  curving  outward  at  the  posterior  extremity  On 
the  ischiuin-joint  of  the  external  maxillipedi  there  i-  a  mooth  longitu- 
dinal channel,  defined  exteriorly  by  a  ciliated  ridge.  On  either  side  of 
the  buccal  area  there  are  four  laininiform  crests  :  one  at  the  antero-exteriof 
angle  of  the  area,  one  on  the  hepatic,  and  two  on  the  pterygostomian 
region.  The  sterntnn,  where  not  covered  by  the  abdomen,  and  the  i 
of  all  the  feet,  are  ornamented  with  cavities,  the  surface  of  each  joint  being 
concave  and  surrounded  by  a  laininiform  expansion. 

Dimensions  of  the  female  specimen  :  Length  of  earapax,  0.44  ;  breadth, 
0.37  inch. 

It  was  taken  at  the  depth  of  21/athoms,  off  Tennessee  Reef,  on  the  7th 
of  May,  1869. 

Podonema  hypoglypha  nov.  sp. 

The  following  description  is  that  of  a  male.  Gastric,  cardiac,  and 
branchial  protuberances  low  and  rounded.  Rostrum  slightly  curved  up- 
ward, and  triangular  in  outline  when  seen  from  in  front  ami  below,  but 
with  the  lateral  expansions  well  developed.  The  basal  joint  of  the  ex- 
ternal antennae  is  greatly  elongated,  and  the  laminiform  expansions  of  the 
margins  slight.  Hepatic  tooth  and  pterygostomian  ridges  moderately 
developed.  Sternum  with  deep  and  broad  channels  separating  the 
ments,  which  have  each  a  corresponding  flattened  ridge  as  broad  as  the 
channel. 

Dimensions  of  a  male  specimen :  Length  of  earapax,  0.G3  ;  breadth, 
0.48  inch. 

It  differs  from  P.  Miser  in  the  shape  of  the  rostrum,  and  from  both 
Riisei  and  lamellitjera  in  the  elongated  basal  joint  of  the  external  an- 
tennae. 

No  female  specimen  occurs  in  the  collection. 
Key  West,  in  4  to  5  fathoms. 
S.  W.  of  Loggerhead  Key,  in  9  fathoms. 

Family    ACAXTIION YC1IIIUF,. 

In  this  group  the  eye  is  short,  in  some  genera  scarcely  movable,  and   in 
others  somewhat  retractile,  or  rather  capable  of  being  moved  in  a  hori 
tal  plane.     There   are   no   true    orbits,  but    in   many  genera    the  eye  lies 
beneath  the  expanded  orbital  margin  of  the  earapax,  which  his  frequently 
two  teeth,  one  before  and  one  behind  the  position  of  the  eye.      I  he 
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is,  however,  never  concealed  by  these  expansions.     The  carapax  is  gen 
erally  flattened,  angular,  and  naked,  instead  of  subpyriform  and  spinous 
as  in  the  majority  of  Maioids,     The  feet  are  usually  short. 

It  is  necessary  to  reject  the  name  Pericei'idae,  which  was  applied  to  this 
group  by  Dana,  for  in  the  genus  Pericera  the  eyes  are  completely  retractile, 
as  stated  on  a  previous  page.  The  genus  Acanthonyx  seems  the  most 
typical  of  the  group,  and  from  this  is  taken  the  name  adopted  above. 

Subfamily  EPIALTINAE. 

Epialtus  longirostris  Stm. 
Epialtus  longirostris  Stimpson,  Notes  on  N.  American  Crust.,  p.  71. 
Found  at  Key  West,  in  from  2  to  5  fathoms. 

Epialtus  affinis  Stm. 
Epialtus  affinis  Stimpson,  Notes  on  N.  American  Crust,  p.  3. 
Found  on  the  Reef  at  Cruz  del  Padre,  Cuba. 

Mocosoa  nov.  gen. 

Carapax  subpentagonal,  tumid ;  rostrum  subtriangular,  entire,  obtuse, 
excavated  below ;  eyes  large,  immovable.  External  antenna?  concealed 
beneath  the  rostrum  and  not  reaching  to  its  tip ;  basal  joint  triangular, 
unarmed  in  front.  External  maxillipeds  very  broad  ;  meros-joint  particu- 
larly short  and  broad,  with  the  outer  angle  much  projecting  outward,  and 
the  inner  one  a  right  angle,  not  at  all  notched  for  the  reception  of  the 
palpus. 

This  genus  differs  from  Epialtus  in  its  immovable  eyes,  which  resemble 
those  of  Hue.nia.  From  Huenia  it  differs  in  the  character  of  the  rostrum. 
The  name  adopted  for  the  genus  is  that  of  one  of  the  Florida  Caciques 
encountered  by  De  Soto  in  his  march. 

Mocosoa  crebripunctata  nov.  sp. 

Upper  surface  of  carapax  everywhere  uniformly  punctate,  the  minute 
pits  being  equal  in  size  and  wider  than  the  interspaces.  Carapax  naked 
and  protuberant,  there  being  two  prominences  between  the  eyes,  three  on 
the  Lr:istric  rejrion,  one  larfjc  one  on  the  cardiac,  and  three  on  each  bran- 
chial  region.  Of  the  three  branchial  protuberances  one  is  situated  at  the 
middle  of  the  region,  and  two  on  the  outer  margin,  the  posterior  one 
being  smallest  and  bearing  a  minute  blunt  spine.  Feet  short  and  armed 
with  a  few  short,  blunt  spines,  chiefly  on  the  meros-joint. 

Body  of  a  strawberry  color;  upper  surface  of  carapax  iridescent 
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Of  tliis  species  dure  is  but  one  specimen  in  the  collection,  an  immature 
female,  the  dimension!  of  which  ire  :  Length  of  carapax,  0.20  ;  breadth, 
0.17  inch. 

It  was  taken  in  la  fathoms,  off  French  Ucef,  April  3,  1865. 

Family  PARTHENOPEDAE. 

Subfamily  PARTHEXOPIXAE. 

Lambrus  crenulatus  Sauss. 

Lambrus  cremdatus  De  Saussdre,  Crust.  Nouv.  du  Mexiqne  et  des  Antilles, 
p.  13  ;  pi.  i,  fig.  4.  Stimpbon,  Xotcs  on  N.  American  Crust.,  p.  73.  Des- 
bokne  et  Schramm,  Crust,  de  la  Guadeloupe,  p.  21. 

This  species  is  remarkable  for  its  depressed  form  and  the  excavation  of 
the  pterygostomian  and  subhepatic  regions,  which  excavation  extends  to 
the  infero-exterior  margin  of  the  orbit,  forming,  when  the  chelipeds 
retracted,  covered  afferent  passages,  the  external  apertures  of  which  arc 
seen  between  the  base  of  the  finger  of  the  cheliped  and  the  margin  of  the 
orbit.  This  arrangement  would  indicate  that  the  crab  habitually  conceals 
itself  in  the  sand,  with  the  rostrum,  eyes,  and  afferent  apertures  only  ex- 
posed. 

Lambrus  laciniaius  De  Ilaan  exhibits  the  same  features  in  a  less  marked 
degree,  and  the  two  species,  with  three  or  four  similar  forms,  compr 
group  which  future  studies  may  prove  to  be  distinct  from  the   triangular 
Lambri,  and  for  which  the  name  Platylambrus  would  be  appropriate. 

Lambrus  crenulatus  was  taken  near  the  Tortugas  in  from  5  to  7  fathoms, 
and  off  Loggerhead  Key  in  13  fathoms. 

Lambrus  Pourtalesii  nov.  sp. 

Carapax  considerably  broader  than  long,  with  a  median  row  of  four 
spinifbrm  tubercles,  of  which  one  is  placed  upon  the  gastric  and  three  00 
the  cardiac  region.  In  front  of  the  tubercle  on  the  gastric  region  there 
are  two  much  smaller  ones  iu  a  transverse  line.  The  oblique  ridge  on  the 
branchial  region  is  armed  with  three  unequal  tubercles,  and  a  Strong, 
spiniform,  laeiniated  tooth,  witha  smaller  tooth  at  its  base,  at  the  margin  of 
the  carapax.     There  are  a  few  small,  scattering  tubercles  on  the  other  parts 

the  carapax, particularly  in  the  hollows  between  tin'  branchial  and  cardiac 

regions.      The  depressions  between  the  branchial,  hepatic,  and  gastric   re- 
gions are  moderately  deep.     The  general  surface  is  pitted  and  granul. 
having  a  carious  appearance.      There  is  a    small    prominent   tooth  011  the 
hepatic   region.     Anterolateral   margin,  behind    the  cervical  Bui  OS,  with 
VOL.   II.  9 
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nine  small,  slender,  laciniated  teeth,  progressively  diminishing  in  size  for- 
wards ;  posterior  tooth  only  one  third  the  size  of  the  large  branchial  spine 
or  tooth,  which  is  the  largest  on  the  margin  of  the  carapax.  There  is  a 
prominent  tubercle  at  the  summit  of  the  branchial  region.  Rostrum  of 
moderate  size,  pointing  obliquely  downward  and  forward,  and  bearing  a 
tooth  on  each  side  near  the  base,  and  a  smaller  one  near  the  tip.  At  the 
basal  tooth  the  rostrum  is  abruptly  contracted  more  than  one  half  in 
width.  Chelipeds  rather  long ;  margins  armed  with  laciniated  teeth ; 
meros  convex,  with  the  upper  surface  granulated  and  tuberculated,  the 
largest  tubercles,  those  along  the  middle,  being  subspiniform  ;  carpus  with 
five  large  and  several  small  spiniform  tubercles  above  and  on  the  outer 
side.  Upper  surface  of  hand  with  only  two  or  three  tubercles  about 
the  middle  ;  teeth  of  the  margins  larger  and  more  triangular  than  those 
of  the  margins  of  the  meros ;  those  of  the  inner  broader  than  those  of 
the  outer  margin,  particularly  those  toward  the  fingers,  which  are  not,  like 
those  toward  the  carpus,  separated  by  intervals ;  inner  margin  with  eight 
large  and  three  small  teeth ;  outer  one  with  four  large  and  six  small  teeth. 
Lower  surface  of  hand  punctate,  with  a  regular  median  row  of  tubercles. 
Ambulatory  feet  somewhat  compressed  ;  meros-joint  spinulose  on  both 
upper  and  lower  edge.  The  ridges  of  the  abdomen,  sternum,  and  outer 
maxillipeds  are  tuberculated. 

Dimensions  of  a  male  :  Length  of  carapax,  0.47  ;  breadth,  lateral  teeth 
included,  0.52  inch  ;  proportion  of  length  to  breadth,  1  :  1.106  ;  length  of 
meros-joint  of  chelipeds,  0.37  inch. 

Off  Conch  Reef,  March  21,  1869. 

Off  French  Reef,  March  21,  1869. 

Off  American  Shoal,  May  6,  1868. 

Off  Conch  Reef,  May  11,  1869. 

Lambrus  f rater  cuius  nov.  sp. 

Nearly  allied  to  L.  Pourtalesii,  but  differing  as  follows :  The  carapax  is 
narrower,  the  proportion  of  length  to  breadth  being  1  :  1.04  even  in  the 
female,  while  in  the  male  it  is  longer  than  broad.  The  depressions  between 
the  branchial  and  the  gastric  and  hepatic  regions  are  much  deeper.  In 
the  female  the  tubercles  of  the  carapax  and  the  teeth  of  the  margins  are 
less  spiniform  and  generally  smaller ;  the  tubercles  of  the  branchial  and 
gastric  regions  are  indeed  sometimes  obsolete  or  nearly  so.  In  the  only 
male  specimen  at  hand,  the  median  tubercle  of  the  gastric  and  that  of  the 
cardiac  region  are  much  taller  than  in  L.  Pourtalesii.  The  rostrum  is  also 
longer  than  in  that  species,  with  the  narrowed  extremity  much  more 
slender,  and  the  basal  teeth  more  prominent ;  there  is  also  a  small  slender 
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spine  placed  beneath  and  outside  of  this  basal  tooth.    The  cheli] 
shorter,  and  the  lower  surface  of  the  hand  is  ahrai  with 

several  rows  of  granulated  tubercles.     The  dactyli  of  1 1 1  *  -  ambul  itory  feet 
are  covered  with  a  dense  velvet-like  pubescence,  except  at  the  tips; 

Dimensions  of  a  male:  Length  of  carapax,  0.47 ;  breadth,  0.45  inch. 
Of  a  female,  length  of  carapax,  OJM  ;  breadth,  0.56 ;  length  of  merce-joint 
of  cheliped,  o.;u  inch. 

Off  Sand  Key,  May  11,  1868. 

Off  Carysfort  Reef,  March  21,  1869. 

West  of  Tortugas,  January  16,  1869. 

Off  Coneh  Reef,  March  21,  1869. 

Off  Carysfort  Reef,  March  21,  1869. 

West  of  Tortugas.  January  16,  1869. 

Lambrus  agonus  nov.  sp. 

Carapax  broader  than  long,  of  rounded  form,  without  angles  at  the  si 
Depressions  between  the  regions  ra'her  shallow.  Surface  above  every- 
where minutely  tuberculated  and  granulated.  The  larger  tubercles  are 
somewhat  spiniform,  and  are  arranged  as  follows  :  Five  on  the  gastric 
region,  of  which  four  are  placed  in  a  transverse  line  across  the  middle, 
and  one,  larger  than  the  others,  on  the  median  line  behind  them;  three 
in  a  longitudinal  row  on  the  cardiac  region  ;  one  each  side  of  the  intes- 
tinal, far  apart ;  five  on  each  branchial,  and  one  on  the  hepatic  region. 
From  the  central  cardiac,  and  from  each  hepatic  tubercle,  proceeds  on  each 
side  a  row  of  granules,  forming  a  V.  Anterolateral  margin  behind  the 
hepatic  region  armed  with  six  very  small  teeth,  beneath  and  behind  the 
posterior  one  of  which  there  is  a  short  tooth-like  crest.  The  rostrum, 
though  smaller  in  size,  resembles  that  of  L.  Pourtalerii  in  having  *  slender 
extremity,  but  instead  of  two  denticles  near  the  tip,  it  has  two  or  three 
denticles  near  the  basal  teeth.  There  are  two  prominent  teeth  on  the 
outer  side  of  the  orbit,  and  a  minute  spine  at  the  summit  of  the  eve.  On 
the  sternum,  near  the  base  of  the  chelipeds,  there  i>  a  conical  tubercle  on 
each  side.  Tooth  of  the  basal  joint  of  the  cheliped  acutely  triangular. 
On  the  second  joint  of  the  abdomen  there  is  a  sharply  prominent,  bluntly 
triangular  transverse  crest,  and  a  tooth  on  each  side  ;  and  on  the  penult 
joint  there  is  a  crest  like  that  of  the  second  joint,  but  smaller. 

The  chelipeds  are  very  long  and   slender;   upper  surface  minutely  | 
brous,  and  with  an  irregular  row  of  tooth-like  tubercles  which  i>  median  on 
the  meros   and   carpus,  but    approaches    the   outer   margin    in    the   hand. 
Edges  of  the  meros  and  carpus  with  numerous  small  irregular  teeth.      On 
the  inner  (superior)  edge  of  the  hand  there  are  nineteen  teeth,  increasing 
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somewhat  regularly  in  size  to  a  point  near  the  anterior  extremity,  where 
they  gradually  diminish  again.  On  the  outer  edge  of  the  hand  there  are 
four  or  five  large  and  about  eleven  small  teeth  alternating  by  threes  with 
the  larger  ones.  The  fingers  are  white  in  color,  and  not  so  much  bent 
downwards  as  is  usual  in  the  genus.  Ambulatory  feet  long,  slender, 
naked,  and  unarmed,  or  with  only  obscure  indications  of  teeth  on  the 
meros-joint. 

Dimensions  of  a  male  :  Length  of  carapax,  0.45  ;  breadth,  0.50  ;  propor- 
tion, 1  :  1.11  ;  length  of  meros-joint  of  cheliped,  0.55  inch. 

In  a  male  specimen  of  what  is  probably  a  variety  of  this  species,  dredged 
off  Conch  Reef,  the  hands  are  shorter  than  in  the  typical  form,  and  the 
rostrum  is  not  narrowed  toward  the  extremitv,  and  is  devoid  of  marginal 
teeth.  These  differences  are  certainly  important  ones,  but  the  specimen 
accords  so  well  with  the  type  in  all  other  characters  that  I  can  scarcely 
believe  it  to  be  distinct. 

The  species  has  some  resemblance  to  L.  mediterraneus  Roux,  but  differs 
in  the  smaller  and  less  numerous  marginal  teeth  of  the  carapax,  and  in  the 
unarmed  ambulatory  feet. 

Off  the  Marquesas,  February  10,  1869. 

Off  Carysfort  Reef,  March  21,  1869. 

Off  Conch  Reef,  March  21,  1869. 

Off  Conch  Reef,  May  11,  1869. 

Solenolambrus  nov.  gen. 

This  name  is  proposed  for  a  well-defined  group  of  Parthenopidae,  allied 
to  Lambrus,  of  which  I  have  before  me  three  species,  the  only  ones  as  yet 
known,  all  of  which  are  new  to  science. 

The  carapax  is  pentagonal,  and  more  or  less  broader  than  long.  The 
posterior  side  of  the  pentagon  is  much  the  shortest,  and  the  other  four 
sides  are  about  equal.  The  margin  is  acute  on  all  sides,  forming  a  slight 
crest.  The  upper  surface  is  naked,  glossy,  strongly  convex,  and  bears 
four  protuberances,  one  gastric,  one  cardiac,  and  two  branchial  The  gas- 
tric and  cardiac  protuberances  are  more  or  less  triangularly  pyramidal,  and 
the  branchial  protuberance  is  armed  with  an  acute  ridge,  running  obliquely 
to  the  postero-lateral  margin  of  the  carapax.  The  frontal  region  is  slightly 
convex,  and  there  is  no  protuberance  on  the  orbital  region.  The  rostrum 
18  short  and  blunt,  or  faintly  tridentate.  The  orbits  are  round,  with  the 
Upper  margin  entire  and  smooth.  The  basal  joint  of  the  external  antenna? 
is  about  as  long  :ts  the  next  joint;  it  maybe  either  longer  or  shorter. 
The  epistome  is  concave.  From  the  antero-external  angle  of  the  buccal 
area  a  sharp,  elevated,  erenulated  ridge  extends  to  the  outer  base  of  the 
cheliped,    separating   the   concave    pterygostomian  from    the    subhepatic 
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region,  which  ifl  also  concave  and  channel  like    When  retracted,  the 

extremity  of  tlui  hand  of  the  cheliped  cover-  the  p<  _i>n, 

forming  the  afferent  passage.  The  external  maxillipedi  lit  accurately 
the  buccal  area,  and  closely  against  each  other  within,  and  the  exognath 
is  concave,  forming  part  of  the  wall  of  the  afferent  channel,  which  i-  defined 
within  by  a  Blight  elevated  ridge  on  the  outer  side  of  the  Ischium  of  the 
endognath;  the  meros-joint  has  a  prominenl  antero-externa]  angle,  and  its 
Surface  is  concave  toward  the  antero-interior  angle,  and  there  i-  no  not-  h 
for  the  insertion  of  the  palpus,  which,  except  at  it>  origin,  i-  concealed  be- 
neath the  other  joints  of  the  endognath.  The  cheliped-  resemble  those  of 
Lambrus,  except  that  the  fingers  are  very  small,  and  the  dactylns  i-  gener- 
ally at  right  angles  with  the  palm  when  retracted.  The  terminal  joints 
of  the  ambulatory  feet  are  acuminate.  The  third,  fourth,  ami  fifth  joints 
of  the  male  abdomen  are  soldered  together. 

This  genus  diifers  from  Parthenope  and  Lambrus  in  its  naked,  polished 
carapax,  in  the  distinct  definition  of  the  afferent  channels,  and  in  the  want 
of  a  notch  in  the  meros-joint  of  the  external  maxillipeds  for  the  reception 
of  the  palpus.  As  far  as  known,  it  is  peculiar  to  the  tropical  portions  of 
the  American  seas,  species  being  found  on  both  the  east  and  the  west 
coasts  of  the  continent. 

Solenolambrus  typicus  nov.  sp. 

Carapax  one  eighth  broader  than  long;  posterior  side  considerably  pro- 
duced. Surface  punctate.  Protuberances  of  the  gastric  and  cardiac 
regions  triangularly  pyramidal,  and  acute,  with  the  ridges  forming  the 
angles  crenulated ;  one  of  the  ridges,  the  posterior,  is  in  the  median  line 
of  the  carapax,  and  the  other  two  diverge  from  each  other  in  front.  The 
cardiac  pyramid  is  symmetrical,  each  of  its  triangular  sides  being  equal; 
while  the  gastric  protuberance  is  not  synunetical,  tin-  posterior  ridge  being 
a  short,  steep  slope,  and  the  two  anterior  ridges  being  long,  and  enclosing 
a  gradual,  somewhat  convex  slope  toward  the  front  The  ridge  of  the 
branchial  region  is  also  crenulated,  and  is  bent  at  the  middle  at  an  obtuse 
angle,  almost  a  right  angle.  In  the  male  each  of  the  protuberance-  of  the 
carapax  is  surmounted  by  an  acute  spine,  while  in  the  female  the  apical 
angles  arc  not  thus  acute.  The  margin  of  the  carapax  ifl  more  or  lesfl  dis- 
tinctly crenulated,  especially  the  anterolateral  margin,  at  the  outer  or 
posterior  end  of  which  there  are  three  small  but  distinct  teeth.  The 
antero-lateral  margin  is  concave  anteriorly  and  convex  posteriorly.  The 
posterior  margin  is  straight,  with  the  lateral  angles  >h  arply  defined,  and 
even  Bpiniform  in  the  male.  Eyes  rather  large,  with  a  minute  tubercle  on 
the  anterior  side  of  the  extremity,  Basal  joint  of  the  external  anteniue 
somewdiat  longer  than  the  next  joint. 
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Epistome  of  moderate  length.  On  the  subhepatic  region,  near  the  afferent 
ridge,  and  parallel  to  it,  there  is  a  slight  supplementary  ridge.  External 
maxillipeds  naked  ;  ischium  with  the  outer  ridge  tuberculated,  and  a  few 
tubercles  on  the  surface  near  the  extremity ;  external  angle  of  meros  very 
strongly  prominent.  On  the  sternum  between  the  bases  of  the  chelipeds 
there  are  two  small  tubercles,  one  on  either  side  of  the  median  line. 
Chelipeds  long,  naked,  with  the  exception  of  some  inconspicuous  setse 
on  the  crest  of  the  hand  ;  meros  with  denticulated  margins,  and  with  the 
surface  smooth  and  glossy  above,  except  at  the  inner  or  posterior  extremity, 
where  there  are  three  or  four  small  tubercles,  and  at  the  outer  extremity, 
where  there  is  a  granulated  protuberance ;  carpus  with  five  denticulated 
crests  ;  hand  trigonous,  with  ten  strong,  regular,  equal  teeth  on  the  superior 
crest,  twelve  small,  granulated  teeth  on  the  outer  margin,  and  fifteen  teeth, 
increasing  regularly  in  size  toward  the  extremity,  on  the  lower  margin ; 
upper  surface  of  the  hand  with  two  rows  of  tubercles  and  two  or  three 
scattered  ones  between  the  rows  ;  lower  surface  with  three  rows  of  tuber- 
cles, those  of  the  middle  row  minute  and  obsolescent  toward  the  extremity ; 
inner  surface  glabrous  at  the  middle,  and  with  a  row  of  tubercles  close 
to  either  margin,  and  a  few  scattered  ones  near  the  fingers.  All  the 
tubercles  of  the  surfaces  of  the  hand  are  ornamented  with  granules,  from 
two  to  five  in  number.  Fingers  very  small  and  slender,  one  fifth  as  long 
as  the  palm ;  dactylus  when  retracted  placed  almost  at  a  right  angle  with 
the  palm.  Ambulatory  feet  compressed,  naked,  polished,  with  a  lamini- 
form  crest  above  ;  the  meros  of  the  posterior  pair  having  a  crest  below 
also,  which  has  a  lobe-like  expansion  at  the  inner  extremity.  Abdomen 
tuberculated  on  the  sides;  that  of  the  male  not  narrowed  at  the  third 
joint  and  very  little  tapering. 

Dimensions  of  a  female  specimen  :  Length  of  carapax,  0.45  ;  breadth, 
0.50  inch;  proportion,  1  :  1.11;  length  of  meros-joint  of  cheliped,  0.41  ; 
length  of  hand,  0.50  inch. 

Off  the  Samboes,      May  9,  1868.      Cast  No.  5.      80  fathoms. 
Off  Alligator  Reef,  May  8,  1869.      Cast  No.  6.      88 
Off  Alligator  Reef,  May  8,  1869.      Cast  No.  8.    110 

Solenolambrus  tenellus  now  sp. 
This  species  is  much  smaller  than  the  preceding,  and  more  delicate  and 
fragile  in  appearance.  The  carapax  is  but  little  shorter  than  broad,  and 
about  equally  produced  in  front  and  behind  beyond  the  line  of  the 
lateral  angles.  Surface  rather  coarsely  punctate.  Protuberances  of  the 
carapax  much  less  prominent  than  in  the  other  species  :  those  of  the  gas- 
tric and  cardiac  regions  obtusely  rounded,  without  angular  ridges  :  ridge 
of  branchial  region  sufficiently  well  marked  near  the  posterolateral  margin, 
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but  almost  obsolete  anteriorly.     Margins  of  carapax  crennlated,  the  I 
being  most  distinct  on  the  flattened,  expanded, and  broadly  ronnde 
angle,  where  they  are  about  six  in  number,  not  crennlated,  and  bol  little 
projecting,  being  defined  chiefly  by  the  impressed  lines  on  tin-  i 
limb.     On  the  hepatic  region  there  are  two  or  three  denticulated  teeth. 
Posterolateral  margin  slightly  concave.     Posterior  margin   conrex;  its 
lateral  angles  obtuse.     Rostrum  rather  prominent  and  faintly  tridentate  at 
the  extremity;   median  tooth  smallest  and  most  prominent.      Externa] 

angle  of  Orbit  not  prominent.  Eye  large,  with  a  very  minute  tubercle  at 
the  summit.  In  the  external  antenme  the  basal  joint  is  about  equal  to 
the  next  in  length.  Subhepatic  region  le>s  concave  than  in  S.  '/// 
and  without  any  supplementary  ridge.  External  maxillipeds  and  afferent 
channels  nearly  as  in  Si  typicus,  but  with  the  ridges  less  strongly  tubercu- 
lated,  and  with  the  outer  angle  of  the  meros-joinl  Less  acutely  prominent. 
Sternum  between  the  bases  of  the  chelipeda  convex  on  either  side,  but 
not  tubereulated.  Chelipeda  very  long  and  Blender;  edges  denticulated, 
but  with  the  surface  between  them  smooth  and  polished;  meros  with 
about  thirteen  denticles  on  either  edge,  the  third  denticle  from  the  outer 
extremity  being  larger  than  the  others;  hand  with  twelve  sharp,  forward- 
curving  teeth  on  the  superior  edge,  the  terminal  tooth  above  the  finger 
being  spiniform  and  considerably  longer  than  the  others;  outer  edge  of 
hand  with  about  eleven  obtuse,  equal,  less  prominent,  minutely  crennlated 
teeth;  inner  edge  with  nineteen  or  twenty  very  minute  teeth.  Ambula- 
tory feet  naked  and  compressed,  but  without  laminifbrm  crests;  meroe- 
joint  of  the  posterior  pair  slightly  expanded  below  near  the  base.  In  the 
male  the  sternum  and  abdomen  are  smooth  and  glabrous;  abdomen  broad 
at  the  base  and  narrower  at  the  third  joint. 

Dimensions  of  a  male  :  Length  of  the  carapax,  0.25  :  breadth,  0.27  inch  ; 
proportion,  1:1.08;  length  of  meros-joint  of  cheliped,  0.29  ;  length  of 
hand,  0.32  inch. 

Off  Carysfort  Reef,  March  21,  1869. 

Off  Carysfort  Reef,  March  21,   1869. 

Off  Conch  Reef,  March  21,  1869. 

Off  French  Reef,  March  21,   1869. 

Off  Carysfort  Reef,  March  21,  1869. 

Off  Conch  Reef,  May  11,  1869. 

Mesorhoea  nor,  gen. 
This  genus  bears  an  almost  exact   resemblance  to   Sclenofambnu  in  the 
form  and  armature  of  the  carapax,  'he  character  of  the   feet,  and  that   of 
the  pterygostomian  and   hepatic  channels,  except   that   the   latter  are 

deeper.     It  differs,  however,   in    the   very   important    point    that    the  atle- 
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rent  channels  meet  at  the  middle  of  the  endostome,  which  has  there  a 
triangular  projection,  and  a  deep  notch  in  its  vertical,  laminiform  wall. 
The  meros-joint  of  the  external  maxillipeds  is  acutely  produced  forward 
at  its  internal  angle,  and  behind  it  the  palpus  is  entirely  concealed.  The 
epistome  is  very  short.  The  eyes  are  small,  and  may  be  retracted  into 
their  deep  sockets  so  as  to  be  almost  entirely  concealed.  The  basal  joint 
of  the  external  antennae  is  somewhat  shorter  than  the  next  joint. 

The  remarkable  form  of  the  endostome  and  external  maxillipeds  in  this 
genus  indicates  an  approach  to  the  oxystomatous  crabs,  to  which  the  Par- 
thenopidae  show,  indeed,  considerable  resemblance  in  other  respects. 

Mesorhoea  sexpinosa  nov.  sp. 

Carapax  one  fifth  broader  than  long,  and  about  equally  produced  in 
front  and  behind  beyond  the  line  of  the  lateral  angles.  Surface  punc- 
tate and  inconspicuously  pubescent.  Protuberances  of  the  gastric,  car- 
diac, and  branchial  regions  strongly  angular,  each  surmounted  by  a 
three-sided  spine,  the  spine  of  the  branchial  region  being  situated  on  the 
postero-lateral  margin,  of  which  it  forms  a  projection.  The  angles  or 
ridges  are  more  or  less  crenulated.  The  lateral  edges  of  the  gastric 
protuberance  are  continued  forward  nearly  to  the  front,  becoming  parallel 
shortly  after  diverging  from  the  spine.  The  cardiac  spine  is  more  slender 
than  the  others,  and  its  posterior  edge  is  nearly  vertical.  The  branchial 
ridge  is  nearly  straight.  Between  the  protuberances  and  ridges  the  sur- 
face is  more  or  less  regularly  concave,  the  sides  of  the  protuberances  being 
not  swollen.  The  rostrum  is  short.  The  margins  of  the  carapax  are  sub- 
laminiform  and  almost  entire,  the  normal  crenulation  being  indicated  only 
by  faint  impressed  lines  on  the  limb.  Microscopic  n itches  may,  however, 
be  detected  on  the  anterolateral  margin,  which  is  slightly  convex  toward 
the  lateral  angle.  Postero-lateral  margin  concave.  Posterior  margin  about 
half  as  long  as  the  postero-lateral,  convex  at  the  middle,  and  terminating 
on  either  side  in  a  slight  tooth.  Afferent  channels  dee]),  separated  from 
the  subhepatic  channels  by  a  very  thin  and  sharp,  prominent,  eiliated 
lamina,  and  defined  on  the  inner  side  by  the  ciliated  (inter  edge  of  the 
isehium  of  the  external  maxillipeds.  From  the  anterior  angle  of  the 
buccal  area  a  short  ridge  extends  to  the  middle  of  the  inner  tooth  of 
the  orbit,  which  ridge  separates  the  concavity  of  the  epistome  from  that  of 
the  subhepatic  region.  Meros-joint  of  the  external  maxillipeds  with  two 
tubercles  on  the  surface,  one  towards  the  po>tero-extorior  angle,  the 
other  close  to  the  antcro-exterior  angle;  anterior  margin  of  the  joint 
deeply  concave  or  notched.  Chelipeds  short,  pubescent,  especially  on  the 
toothed   edges;     surface    between   the  edges   smooth;    on    the   basal  joint 
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below  there  Is  a  strong,  triangular,  pyramidal  spine,  n< 
the  dorsal  spines  of  the  carapax  ;  margim  of  the  merot  crenulated  with 
six  or  -even  small  teeth  on  either  edge;  carptu  flattened  above,  with  two 
strong,  crenulated  crests,  the  outer  one  of  which  bears  a  larger,  ipini- 

form  tooth  at  the  middle  ;   hand  with  an  elevated,  nine-toothed  superior ( 
and  eleven-toothed  outer  margin;    fingers  \erv  .-m.dl;  dactylus  at  right 
angles  with  palm.      Ambulatory  feel  much  compressed  ;  antepenult        I 
penult  joints  with  a  laminiform  crest  above;  meros-joint  of  the  posterior 
pair  with  a  Blight  crest  below.     Abdomen  glabrous. 

Of  this  species  there  is  but  one  specimen  —  a  femali in  the 

tion;  in  which  the  length  of  the  carapaz  is  0.82  ;  the  breadth,  0.39  inch. 
The  length  of  the  hand  is  0.28  inch. 

The  specimen  was  taken  in  11  fathoms,  four  miles  southwest  of  Logger- 
head Key. 

Subfamily  CRYPTOPODIIXAE. 

Cryptopodia  concava  nov.  sp. 

Carapax  subpentagonal,  greatly  expanded  posteriorly,  the  posterior 
margin,  which  is  nearly  straight,  equalling  the  entire  width:  lateral 
margins  short;  antero-lateral  margins  slightly  convex.  Rostrum  trian- 
gular. The  gastric  region  is  protuberant,  and  from  its  summit  a  sharp, 
crenulated  ridge  or  raised  line  passes  on  either  side  to  the  postero-lateral 
angle,  enclosing  a  concave,  triangular  space.  The  surface  between  this 
ridge  and  the  antero-lateral  margin  is  also  concave.  The  entire  upper 
surface  of  the  carapax,  the  ridges  excepted,  is  smooth  and  shining.  The 
margins  are  crenulated  with  small  teeth,  the  furrows  separating  which 
extend  for  some  little  distance  inward,  giving  the  indentations  the  appear- 
ance of  being  much  deeper  than  they  really  are.  The  teeth  them-. 
are  minutely  granulated.  External  maxillipeds  smooth,  glabrous  :  D> 
joint  triangular,  with  the  external  angle  very  acutely  projecting,  and  the 
internal  angle  without  a  notch  for  the  insertion  of  the  palpus,  the  first 
joint  of  which  is  indurated,  with  a  projecting  tooth  at  its  extremity. 

Chelipeds  flattened  as  in  C.  fornicata,  but  with  the  meros-joinl  nar- 
rower, the  carpus  smaller,  and  the  hand  convex  below;  fingers  slender, 
curved.  Ambulatory  feet  crested;  crest  of  meros  Bpinulose  above  an  1 
below.  Transverse  crest  of  sternum  bilobed,  each  lobe  being  three- 
toothed,  and  in  the  same  line  with  a  tooth  on  the  basal  joint  of  the 
cheliped,  which  belongs  also  to  this  crest,  which  forms  the  margin  of  the 
concave  and  perpendicular  front  ofthe  sternum. 

The  dimensions  of  die  only  specimen  found  —  a  young  female  —  an 
follows:    Length  of  carapax,  0.32;    breadth,  0.-13;    proportion.   1  :  1.84] 
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length  of  meros-joint  of  cheliped,  0.22  ;  length  of  hand,  0.26  ;  breadth  of 
hand,  0.12  inch. 

The  specimen  was  taken  off  Conch  Reef  in  34  fathoms. 


CANCROIDEA. 

Family  CANCRIDAE. 

Subfamily  XANTHLNAE. 

Actaea  nodosa  Stm. 

Actaea  nodosa  Stimpson,  Notes  on  N.  American   Crust.,  p.  75.      Desboxxe 
et  Schramm,  Crust,  de  la  Guadeloupe,  p.  25. 

Dredged  January  16,  1869,  west  of  the  Tortugas,  in  35  and  37  fathoms. 
Actaea  setigera  Stm. 

Xantho  setiger  H.  Milne-Edwards,  Hist.  Nat.  des  Crust,  I,  390. 
Actaea  setigera  Stimpson,  Notes  on   N.  American  Crust.,  p.  51.      A.  Milne- 
Edwards,  Nouv.  Arch,  du  Museum  d'Hist.  Nat,  I,  271  ;  pi.  xviii,  fig.  2. 

Found  on  the  Reef  at  Cruz  del  Padre,  Cuba. 

Carpoporus  nov.  gen. 

Carapax  subhexagonal,  nearly  as  long  as  broad ;  antero-lateral  margin 
armed  with  three  small  teeth  (in  a  line  which  conducts  beneath  the  orbit 
anteriorly),  and  drawn  in  posteriorly,  the  greatest  breadth  of  the  carapax 
being  at  the  middle  tooth ;  postero-lateral  shorter  than  the  posterior  mar- 
gin ;  facial  region  very  broad;  front  prominent.  Orbit  circular,  without 
teeth  below,  except  two  or  three  minute  spiniform  denticles  on  the 
margin  ;  fissures  of  outer  and  inferior  margins  obsolete.  Basal  joint  of 
the  external  antennae  narrowing  forwards,  reaching  the  front,  and  passing 
well  into  the  hiatus  of  the  orbit,  nearly  as  in  Euxantlius  .  movable  part 
of  the  antennae  very  small.  Chelipcds,  "when  retracted,  having  a  large 
hole  between  the  carpus  and  hand  above  for  the  passage  of  water  to  the 
afferent  branchial  apertures.  Third,  fourth,  and  filth  joints  of  the 
abdomen  in  the  male  soldered  together;  terminal  joint  as  broad  as  long. 

This  genus  differs  from  Xantho  in  its  external  antenna  ;  from  Kuxan- 
thus  in  the  narrowness  of  the  carapax  :  from  J\>l>/crcwnus  in  its  five- 
jointed  nude  abdomen;  and  from  Halimedc  and  Medaeus  in  the  want  of 
conspicuous  fissures  and  teeth  on  the  margin  of  the  orbit. 

It  is  very  peculiar  in  the  perforation  of  the  retracted  chelipeds,  recall- 
ing a  similar  perforation  of  the  chelipeds  of  Echinocarus  foraminalus,  in 
■which,  however,  it  occurs  between  the  carpus  and  mcros. 
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Carpoporus  papulosus  nov.  sp. 

Carapax  naked  above,  areolated;  areolets  protuberant,  somewhat  wart- 
like, and  granulated  ;  gastric  and  frontal  region!  very  prominent  Lateral 
teeth  small,  spiniform;  their  interstices  armed  with  denticles,  two  or 
three  in  number.  Front  strongly  projecting  at  tin-  middle,  and  bflobed; 
margin  of  lobe  concave.  Pedupcle  of  the  eye  granulated,  and  with  i 
minute  spines  at  the  summit.  Orbii  with  the  margin  minutely  crenul 
with  granules,  with  a  slight  assure  near  the  middle  of  the  superior  margin, 
and  with  two  spiniform  teeth  below  near  the  outer  side.  Outer  maxilli- 
peds  armed  in  front  and  along  the  inner  edges  with  small  but  strongly 
prominent  tubercles.  The  carpus  and  hand  of  the  chetipeds  arc  sculp- 
tured externally  with  granulated  protuberance-',  which  on  the  hand  are 
arranged  in  four  or  five  longitudinal  rows;  hand  serrated  above  with 
four  teeth  ;  fingers  short,  less  than  half  the  length  of  the  palm.  Ambu- 
latory fret  hairy  below;  penult  and  antepenult  joints  armed  above  with 
two  rows  of  short,  stout  spines. 

Dimensions  of  a  male:  Length  of  carapax,  0.23  ;  breadth,  0.31  inch; 
proportion,  1  :   1.24. 

S.  W.  of  the  Tortugas,      January  18,  18G9.      Cast  Xo.  1.     25  fathoms. 
Off  Carysfort  Reef,  March  31,  1869.         Cast  No.  1.     52        " 

Micropanope  nov.  gen. 

The  generic  group  now  for  the  first  time  described  is  nearly  allied  to 
Panopcus,  and  also  shows  some  resemblance  to  Pilumnus.  As  in  the 
latter  genus,  the  species  are  among  the  smallest  of  Cancroid  forms,  and 
live  in  deep  or  moderately  deep  water.  As  far  as  I  am  aware  they  are 
never  truly  littoral  like  the  Puiiopei.  Species  of'  the  genus  occur  in  the 
warmer  seas  of  both  sides  of'  the  American  continent. 

Thecarapax  is  rather  narrow,  with  the  antero-lateral  margin  short  and 
the  front  broad.  As  in  Pditoprus,  there  are  five  teeth  on  the  antero-lateral 
margin,  but  the  second  tooth  is  coalesced  with  the  scarcely  prominent 
angle  of  the  orbit,  and  the  posterior  tooth  is  minute;  so  that  only  two  ^[ 
the  teeth  arc  prominent,  arming  the  carapax  at  its  antero-lateral  angle. 
The  external  hiatus  of  the  orbit  is  reduced  t . .  a  simple  emar^ination. 
The  basal  joint  of  the  external  antenna'  is  short,  but  meets  a  process  from 
the  front.  The  endostome  is  usually  marked  on  either  Bl  !e  by  a  -light 
ridge,  which  does  not,  however,  extend  to  the  anterior  margin.  The  hand 
in  the  chelipcds  is  large,  with  rathei  long  fingers,  bent  to  ;m  angle  with 
the  palm,  so  that  the  lower  margin  of  the  hand  is  rather  deeply  con- 
cave. 


140  BULLETIN   OF   THE 

Micropanope  seulptipes  nov.  sp. 

Carapax  naked,  distinctly  areolated ;  anterior  and  antero-lateral  areolets 
somewhat  roughened  in  front  with  small,  sharp,  tooth-like  tubercles.  An- 
tero-lateral teeth  sharp  and  denticulated  ;  the  posterior  one  nearly  obsolete. 
Frontal  lobes  little  projecting,  but  with  a  convex  outline ;  margin  minutely 
crenulated,  and  defined  by  a  slight  furrow  following  it  above.  A  small 
tubercle  on  the  subhepatic  region  beneath  the  second  antero-lateral  tooth. 
Chelipeds  granulated  above  ;  carpus  with  a  sharp  tooth  and  denticulated 
margin  within,  and  with  the  granules  arranged  in  reticulating  lines  ;  hand 
with  a  double  denticulated  crest,  and  with  the  minute  granules  of  the 
outer  surface  showing  a  tendency  to  arrangement  in  rows  ;  these  granules 
become  obsolete  toward  the  base  of  the  thumb  or  propodal  finger. 
Ambulatory  feet  armed  with  minute  spines  above,  which  form  two  rows  on 
the  carpal  joint. 

Dimensions  of  a  male:  Length  of  carapax,  0.13;  breadth,  0.17  inch; 
proportion,    1  :  1.30. 

It  was  taken  at  the  following  localities  and  depths  :  — 

Off  the  Marquesas,  February  10,  1869.    Cast  Xo. — .   15  fathoms. 

Off  Carysfort  Reef,         March  21,  1869. 

West  of  the  Tortugas,  January  16,  1869. 

West  of  the  Tortugas,  January  16,  1869. 

Off  French  Reef,  March  21,  1869. 

Off  Carysfort  Reef,         March  21,  1869. 

West  of  the  Tortugas,  January  16,  1869. 

Chlorodius  dispar  nov.  sp. 

Carapax  transversely  oval,  very  broad,  convex,  smooth,  polished,  sparsely 
punctate  in  front,  and  scarcely  at  all  areolated,  the  only  depressions  at  all 
conspicuous  being  those  at  the  antero-lateral  corners  of  the  gastric  region, 
partly  defining  the  protogastric  lobes.  Antero-lateral  margin  almost 
entire,  the  posterior  two  of  the  five  normal  teeth  only  being  distinguisha- 
ble. Orbits  entire,  above  and  below.  Front  straight,  slightly  notched, 
but  not  at  all  prominent  at  the  middle  ;  margin  furrowed.  Chelipeds 
very  unequal,  the  right  one  in  both  specimens  under  observation  being 
much  larger  than  the  other ;  they  are  naked,  smooth,  and  polished ; 
fingers  a  little  more  than  half  as  long  as  the  palm,  scarcely  gaping,  and 
but  little  excavated  at  the  tips.  Ambulatory  feet  compressed,  hairy 
above'. 

Colors:  Carapax,  dark  brown;  chelipeds,  dark  reddish;  fingers,  black  ; 
greater  hand  with  one  or  two  white  spots  tin  the  outer  side  between  the 
bases  of  the  fingers. 


Cast  No. 

8. 

35 

Cast  No. 

6. 

35 

Cast  No. 

12. 

42 

Cast  No. 

2. 

45 

Cast  Xo. 

5. 

60 

Cast  No. 

13. 

68 

MUSEUM   OF  COMPARATIVE  ZOOLOGY.  Ill 

Dimensions  of  a  male:    Length  of  carapas,  0.18 ;  breadth,  h; 

proportion,  1  : 1.44. 
This  species  approaches  somewhat  C.  levistimut  Dana,  of  the  Sandwich 

Islands,  hut  differs  from  that  ami  all  other  known  species  in  it-  smooth, 

oval,  convex  carapax  and  the  obsolescence  ofthe  antrro-laf <r.d  teeth. 

Found  on  the  reef  at  Cruz  del  Padre,  Cuba;  two  specimens,  a  male  and 
a  female. 

Family    ERIPHIIDAE. 

Subfamily  OZINAE. 
Pilumnus  aculeatus  II.  M.-Edw. 

Cancer  aculeatus  Say,  Jour.  Acad.  Nat.  Sci.,  Philad.,  I,  449. 

Pilumnus    aculeatus  II.    Milnk-Eowakds,   in    Gl  li:iv,    Iconog.   du    Regno 

Anim.,  Crust.,  pi.  iii,  fig.  2;  and  Hist.  Nat.  des  Crust.,  I,  420.     GlBBES, 

Proc.  Am.  Assoc.  Adv.  Sci.,  1850,  p.  177. 
A  young  specimen  of  this  species  was  collected  at  the  Tortugas.     I  find 
no  note  of  the  depth  of  water  at  which  it  was  taken. 

Pilumnus  caribaeus  Desb.  et  Scnn. 

Pilumnus  car ibaeus  Dksijonnk  et  Sciikamm,  Crust,  de  la  Guadaloupc,  p.  "2. 

The  specimens  which  I  have  referred  to  the  above  species  differ  from  P. 
aculeatus  in  having  the  anterior  spine  of  the  three  principal  ones  of  the 
antero-latcral  margin  bifid,  and  in  the  shorter  and  more  numerous  spines 
of  the  frontal  margin. 

Found  on  the  reef  at  Cruz  del  Padre,  Cuba,  and  at  Key  West  in  from 
2  to  5  fathoms. 

Pilumnus  floridanus  nov.  sp. 
This  species  belongs  to  the  same  group  with  P.  aculeatus,  and  bean  i 
close  resemblance  to  it.  It  differs  in  its  narrower  earapax,  which  il 
covered  with  a  dense,  short  pubescence,  with  a  few  longer  hairs,  a  trailS- 
verse  series  of  which,  across  the  frontal  region,  forms  a  somewhat  con- 
spicuous feature.  Below  the  ciliated  line,  the  frontal  region  i>  naked, 
and  its  margin  is  unarmed  ;  its  lobes  are  not  strongly  and  evenly  project- 
ing as  in  aculeatus,  but  are  most  prominent  within,  near  the  median  >inus. 
The  orbits  are  unarmed  above,  but  have  eight  or  ten  spinilbnn  teeth  oi\ 
the  margin  below,  which  teeth  are   far  shorter  than  in  I.      The 

Subhepatic  tooth  or  tubercle  is  small  and  inconspicuous  ami  the  surfin 
the  subhepatic  region  is  not  perceptibly  granulated.      There  are  no  spines 
on  the  hepatic  region  above.      In  the  (  helipeds  the  entire  outer  surface  of 
the  greater  hand   is  tubereulated.      The  ambulatory  feel   are   arute  I  with 
spines  as  in  aculeatus. 
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Dimensions  of  a  female  specimen  :  Length  of  carapax,  0.22  ;  breadth, 
0.30  inch ;  proportion,  1  :  1.36. 
Found  at  the  Tortugas. 

Pilumnus  lacteus  nov.  sp. 

Closely  allied  to  P.  gemmatus  Stm.  (Notes  on  North  American  Crus- 
tacea, p.  86),  and  like  that  species  covered  with  a  whitish  or  cream-colored, 
velvet-like  pubescence.  It  differs  in  the  more  spiniform  shape  of  the 
antero-lateral  teeth  of  the  carapax,  in  the  less  numerous  tubercles  on  the 
carapax  and  chelipeds,  in  the  want  of  tubercles  on  the  superior  margin  of 
the  orbit,  and  in  the  smooth,  glabrous  outer  surface  of  the  hands,  which  is 
lisrht  red  in  color.  The  lobes  of  the  front  also  are  more  triangular  and 
pointed. 

Dimensions  of  a  male:  Length  of  carapax,  0.31  ;  breadth,  0.44  inch; 
proportion,  1  :  1.42. 

Found  on  the  reef  at  Cruz  del  Padre,  Cuba,  and  at  Key  West  in  from 
2  to  5  fathoms. 

Pilumnus  Agassizii  nov.  sp. 

Carapax  convex,  and  with  the  anterior  two  thirds  deeply  areolated ; 
areolets  protuberant.  Surface  pubescent  everywhere,  except  on  the 
anterior  and  antero-lateral  areolets,  which  are  naked  and  thickly  granu- 
lated. The  depressions  between  the  protuberant  areolets  are  broad, 
occupying  fully  as  much  space  as  the  areolets  themselves.  Two  of  the 
areolets  form  the  lobes  of  the  front,  which  are  as  large  and  prominent  as 
the  epigastric  lobes,  or  even  larger.  The  frontal  surface  is  vertical,  and 
not  much  projecting,  but  the  lobes  are  deeply  separated  fi om  each  other 
and  from  the  orbits.  Orbital  region  protuberant  and  granulated  ;  margin 
not  toothed,  but  crcnulated  with  granules,  and  marked  by  two  fissures 
above  and  two  less  conspicuous  ones  below.  The  antero-lateral  margin 
behind  the  orbit  is  armed  with  three  triangular,  acute,  equal  teeth  of  mod- 
erate size.  Subhepatic  tooth  distinct.  Chelipeds  stout,  short,  and  thick  ; 
carpus  covered  above  with  granulated  tubercles  which  are  confluent  ex- 
teriorly, forming  transverse  ridges  ;  hand  covered  above  and  on  the  outer 
side  with  small  but  prominent  mammillary  tubercles,  having  their  apices 
pointing  forwards.  Ambulatory  feet  pubescent  and  hairy  :  penult  and 
antepenult  joints  armed  with  minute  spines  above. 

Dimensions  of  a  male:  Length  of  carapax,  0.65;  breadth,  0.83  inch; 
proportion,  1  :  1.28. 

This  species  has  some  little  resemblance  to  P.  gemmatus,  but  the  pro- 
tuberances of  the  carapax  are  densely  granulated  instead  of  sparsely 
tuberculated. 
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It  was   taken    in    from  5  t<>  7  fathoms   between    East   and    Middle    K 

Tortugus,  and  East  of  tin*  Tortugas  in  i  •';  bfthoaa 

Pilumnus  nudifrons  nor.  ip. 

Body  and  feet  everywhere  pubescent  above,  except  on  tin-  frontal 
orbital  regions.     Carapax  about  seven  eighths  as   long  ai   broad,  i 
narrowed  posteriorly,  convex  ;  regions  slightly  defined  and  not  protuber- 
ant;   surface  beneath  the  pubescence  punctate  and  sparsely  ro  I 

with  scattered  tubercles  variable  in  size,  and  ino-t  numerous  on  fl. 
and  hepatic  regions.     Frontal  and  orbital  regions  continuous,  withoul  any 
teeth  or  spines,  forming  a  prominent,  wide,  naked,  minutely  grand        I 
anterior   border   to  the  carapax,  made    more  distinct    by  a  channel-like 

depression  which  separates  it  from  the  rest  of*  the  surface.  On  this 
border  there  are  no  sinuses  at  the  junction  of  the  front  and  orbits,  and 
the  median  emargination  of  the  straight  or  slightly  convex  frontal  outline 
is  very  slight.  At  the  outer  angle  of  the  orbit  the  border  is  continued  for 
a  short  distance  posteriorly,  on  the  anterolateral  margin.  Beyond  this 
the  antero-lateral  margin  is  nearly  parallel  to  the  axis  of  the  bod  v.  and 
armed  with  three  small  triangular  teeth.  Orbital  margin  below  entire, 
and  smooth,  without  fissures  or  teeth,  with  the  exception  of  the  usual 
large  tooth  forming  the  inner  angle.  The  subhepatic  tooth  is  distinct, 
forming  part  of  an  irregularly  denticulated  or  granulated  ridge,  which 
extends  from  the  posterior  extremity  of  the  anterior  border  of  the  cara- 
pax to  the  anterior  angle  of  the  buccal  area.  The  basal  joint  of  the 
external  antenna3  is  small,  and  the  space  between  it  and  the  frontal  pro- 
jection  is  almost  equal  to  its  own  length.  Chelipeds  very  short  and  -tout, 
armed  above  and  on  the  outer  side  with  roughened  tubercles  like  ; 
of  the  carapax.  On  the  superior  margin  of  the  hand  there  are  three 
strongly  projecting  teeth. 

Dimensions   of   a   female    specimen:     Length    of    the   carapax,   ".11; 
breadth,  0.49  inch;  proportion,  1  ;  1.195. 

Only  two  specimens  of  this   species  were  taken,  both   females.      They 
occurred  at  the  depths  of  1 1 1  and  12.")  fathoms,   off  Sombrero  k 

Pilumnus  granulimanus  nov,  tp. 

This  is  a  small  species,  in  which  the  carapax  is  rather  short   and  b* 
naked,  aredlated  and  granulated  in  front,  and  smooth  posteriorly. 
granulation  is  especially  conspicuous   on    the    hepatic    regions.      Ac 
lateral   margin  minutely  denticulated,   and   armed   with   four  small,  equal, 
acute,   triangular   teeth,    besides   the   angle  of  the  Ofbit       At    the   penult 
tooth  a  short  granulated  ridge  extends    inwards   on   the   surface   of  the 
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carapax.  The  anterolateral  margin  in  these  characters  resembles  that 
of  Xantho  and  Panopeus  rather  than  that  of  the  ordinary  Pilumni.  The 
subhepatic  region  is  granulated,  and  bears  a  minute  tooth  beneath 
the  interval  between  the  angle  of  the  orbit  and  the  next  marginal  tooth. 
Orbit  with  a  distinct  notch  beneath  the  outer  angle  ;  margins  otherwise 
entire,  above  and  below.  Front  somewhat  deflexed,  very  little  projecting  : 
margin  unarmed  and  profoundly  notched  at  the  middle.  The  basal  joint  of 
the  external  antennae  falls  considerably  short  of  reaching  the  front.  There 
is  no  ridge  on  the  endostome.  Feet  setose  ;  greater  cheliped  less  setose 
than  the  rest ;  carpus  and  hand  covered  externally  and  above  with  small, 
subequal  granules,  regularly  crowded,  and  diminishing  in  size  below . 
carpus  with  two  minute,  sharp  teeth  at  the  inner  angle.  Ambulatory 
feet  with  a  few  minute,  short  spines  along  the  superior  edge.  Color 
yellowish,  marbled  with  red. 

Dimensions  of  a  male:  Length  of  carapax,  0.18  inch;  breadth,  0.25 
inch  ;  proportion,  1  :  1.38. 

A  male  and  a  female  of  this  species  wrere  found  on  the  reef  at  Cruz  del 
Padre,  Cuba. 

Melybia  no  v.  gen. 

Carapax  broad,  subquadrate ;  front  rather  depressed,  very  broad ; 
anterolateral  margin  short,  only  one  third  as  long  as  the  postero-lateral, 
and  armed  with  three  or  four  teeth.  Basal  joint  of  the  external  antennae 
occupying  the  hiatus  of  the  orbit,  firmly  soldered,  and  reaching  a  process 
of  the  front.  External  maxillipeds  very  narrow,  widely  gaping  ;  exognath 
half  the  width  of  the  endognath.  Feet  all  spinulose  ;  chelipeds  rather 
large,  even  in  the  female  ;  ambulatory  feet  long,  slender,  and  compressed. 

This  genus  is  closely  allied  to  Melia,  but  differs  therefrom  in  its  broader 
carapax,  three-toothed  antero-lateral  margin,  firmly  soldered  basal-joint 
of  the  external  antennae,  broader  exognath  of  the  external  maxillipeds, 
and  spinulose  feet.     It  has  somewhat  the  appearance  of  a  Thalamita. 

Melybia  thalamita  nov.  sp. 
Carapax  somewhat  convex,  slightly  pubescent ;  surface  nearly  smooth 
and  even  ;  regions  faintly  defined.  Antero-lateral  margin  three-toothed 
(the  little-prominent  angle  of  the  orbit  not  included)  ;  teeth  spiniform, 
pointing  forward,  the  anterior  one  longest,  the  posterior  one  minute. 
Front  bilobed  ;  margin  of  the  lobes  nearly  straight.  Orbit  with  two 
fissures  above,  and  one  below  near  the  outer  side :  margins  smooth  or 
minutely  eremilated.  Subhepatic  region  minutely  granulated.  In  the 
chelipeds  the  meros-joint  is  spinulose  along  the  upper  edge,  and  armed 
with  two  slender  spines  on  the  inner  edge;  carpus  with  four  or  five  spines 
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on  the  upper  side,  tin-  spine  al  its  snmmil  being  the  loi 

chelipeds;    band   oblong,  with  two  longitudinal  rowi  of  spines  on  fbe 

upper  edge;  fingers  two  thirds  as  long  a^  the  palm.     Ambulator) 

sparsely  hairy;  meros  armed  with  spines  along  the  upper  edge,  and  with 

one  spine  below  near  the  extremity  ;  dactyli  nearly  at  long  BS  the  p-nult 
joint. 

Dimensions  of  a  female  specimen  :  Length  of  carapax,  0  2";  ;  breadth, 
0.3G  inch  ;  proportion,  1  :  1.44. 

In  a  variety  (?)  of  the  species,  dredged,  as  stated  below,  in  42  fathom-, 
the  carapax  and  feet  are  naked. 

Off  French  Reef,  April  3,  18G9.  Cast  No.  1.     15  fathoms. 

West  of  the'Tortugas,  January  16,  1869.  Cast  No.  7.     35 

West  of  the  Tortugas,  January  16,  1869.  Cat  No.  8.     37         " 

West  of  the  Tortugas,  January  16,  1869.  Cast  No.  12.  42         " 

Subfamily    ERIPIIILNAE. 

Eriphia  gonagra  H.  M.-Edw. 

Cancer  gonagra  Fabr.,  Ent.  Syst.,  II,  p.  460.     SappL  Ent.  Syst.,  p.  337. 
Eriphia  gonagra  II.  Milxe-Edwards,  Hist.  Nat.  des  Crust.,  I,  426,  pi.  xvi, 

figs.  16  and  17.     Gibbes,  Proc.  Am.  Assoc.  Adv.  Sci.,   1850,   p.   177. 

Dana,  U.  S.  Expl.  Exped.,  Crust.,  I,  250.     Stimfsoh,  Notes  on  North 

American  Crust.,  p.  89.      Smith,  Trans.  Conn.  Acad.  Arts  and  Sciences, 

11,7. 
Dredged  at  Key  West,  in  from  two  to  five  fathoms. 

Domecia  hispida  Soul. 

Domrria  hispida  Souleyet,  Voyage  au  Pole  Sud.,  pi.  vi,  figs.  3,  7.    Stimpson, 
Notes  on  N.  American  Crust.,  p.  90. 

Of  this  species  I  find  three  lots  of  specimens,  labelled  as  follows  :  — 

Florida  Reefs,  in  shallow  water. 
Reef  at  Eastern  Dry  Rocks,  littoral. 
Reef  at  Cruz  del  Padre,  Cuba. 

Family   PORTUNIDAK. 

Subfamily   PORTUNINAK. 

Bathynectes  nor.  gen. 
Very  near  Poriunus*  but  differing  in  its  anterolateral  teeth,  which 
not  like  those  of  a  saw,  but  are  somewhat    spiniform,  and   separated  by 

*  By  Porhtntu  the  typical  forma  arc  meant,  P.  pufxr,  eorrw^atM,  etc  /'  h  's-i/ia 
(mitnnoreus)  should  be  separated  genetically;  it  is  quite  distinot  in  its  external 

VOL.    II.  10 
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considerable  intervals.  The  front,  also,  has  no  median  tooth,  and  the 
hiatus  of  the  orbit  is  widely  open,  not  being  filled  by  the  basal-joint  of  the 
external  antennae,  which  is  narrow,  and  firmly  soldered  anteriorly  to  the 
process  of  the  front.  The  meros-joint  of  the  external  maxillipeds  is  as 
broad  as  long,  and  does  not  project  anteriorly,  but  fits  accurately  to  the 
anterior  edge  of  the  buccal  area.  The  ambulatory  feet  are  very  slender ; 
those  of  the  first  pair  much  shorter  than  those  of  the  second  ;  second  and 
third  pairs  very  long,  the  third  longest ;  fourth  pair  two  thirds  as  long  as 
third. 

Bathynectes  longispina  nov.  sp. 

The  following  description  is  that  of  a  male  :  Body  naked  ;  feet  also 
naked,  except  the  posterior  ones,  which  are  ciliated,  as  usual.  Carapax 
subhexagonal,  with  a  granulated  and  uneven  surface.  A  well-defined 
ridge  crosses  the  middle,  connecting  the  lateral  spines  ;  while  a  shorter 
ridge  crosses  the  cardiac,  and  another,  interrupted  at  the  middle,  the 
gastric  region.  Antero-lateral  margin  armed  with  five  sharp,  spiniform 
teeth,  including  the  angle  of  the  orbit ;  the  posterior  tooth  or  spine  being 
three  times  as  long  as  the  others,  and  more  than  one  third  as  long  as  the 
width  of  the  carapax,  excluding  the  spines;  first  (anterior)  two  teeth 
broader  and  less  spiniform  than  the  others ;  third  and  fourth  teeth  very 
acute  and  a  little  longer  than  the  distance  between  their  bases.  Front 
prominent,  four-toothed ;  the  middle  two  teeth  being  smaller  than,  and 
projecting  a  little  beyond,  the  two  lateral  ones.  Orbit  with  two  open 
fissures  above  and  one  below;  besides  which,  below,  there  is  a  sinus 
beneath  the  outer  angle,  and  a  broader  one,  with  a  denticulated  margin, 
next  the  inner  tooth.  From  the  base  of  this  inner  tooth  of  the  orbit 
a  small  projecting  lobe  crosses  the  bottom  of  the  hiatus  of  the  orbit  and 
reaches  the  basal  joint  of  the  antenna.  This  joint  is  oblong  in  form,  and 
bears  a  crest  or  carina  along  the  outer  side,  terminating  anteriorly  in 
a  slight  tooth.  Flagellum  of  the  outer  antennae  more  than  half  as  lonu  as 
the  carapax.  Chelipeds  one  half  longer  than  the  carapax  ;  meros  with  a 
long  spine  on  the  inner  edge,  and  a  short  one  on  the  superior  edge,  both 
distant  from  the  anterior  extremity  of  the  joint  about  one  third  its  Length  ; 
carpus  with  a  very  long  spine  at  the  inner  angle,  which  spine  is  itself 
armed  with  two  or  three  small  teeth  on  the  anterior  edge,  and  with  three 

illipeda,  the  meros-joint  of  which  is  elongated,  projecting  considerably  beyond  the 
buccal  margin;  and  the  basal  joint  of  the  external  antenna  18  ftlightll  movable; 
the  carapax  is  naked;  there  is  no  elevated  line  on  the  surface  of  the  terminal  and 
penult  joints  of  the  posterior  pair  of  ambulatory  fret,  and  the  first  joint  of  the  abdo- 
men is  almost  entirely  concealed  beneath  the  carapax.  For  P.  huUatus  and  its  allies 
the  name  Liocarcinus  is  proposed. 
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other  spines,  and  several  spinulifbrm  tubercles  on  the  su] 
face.     Hand  costate,  there  being  three  ridgei  on  the  outer,  two  on  tl**» 
upper,  and  one  on  the  inner  ride;  of  the  superior  ridges,  the  outer  a 
armed  with  five  BpineB,  and  the  inner  one  is  denticulated,  sritfa  ■  long 

spine  at  the  Bununit  anteriorly ;  fingers  nearly  as  long  as  the  palm,  and 
strongly  toothed  within,  the  teeth  being  four  or  five  in  Dumber  on  each. 
Ambulatory  feet  of  the  third  pair  two  and  a  half  times  as,  lung  as  the 
carapax.     Colors:   Body  greenish  ;   ambulatory  feel  white. 

Dimensions  :  Length  of  carapax,  0.58  ;  breadth,  including  the  lateral 
spines,  1.10;  excluding  the  spines,  0.68  inch;  proportion  of  length  to 
latter  breadth,  1 : 1.17  J  length  of  third  pair  of  ambulatory  feet,  1*45  inch. 

Off  Sand  Key,  May  15,  1868.        Oast  No.  -.     100  iathoins. 

Off  Key  West,  April  21,  1869.     Cast  No.  5.     120 

Off  American  Shoal,   May  8,  1868.  Cast  No.  3.     150 

Bathynectes  brevispina  nov.  sp. 

This  species  greatly  resembles  the  typical  form  in  color  and  mo-t  other 
characters,  but  differs  in  the  following  important  particulars  :  Hie  carapax 
is  more  convex,  and  the  transverse  ridges  are  less  prominent  The  antero- 
lateral teeth  are  much  smaller  and  shorter,  the  second,  third,  and  fourth 
teeth  being  only  half  as  long  as  the  distance  between  their  bases,  and  the 
posterior  tooth  (lateral  spine)  equalling  in  length  only  one  seventh  the 
width  of  the  carapax,  excluding  the  spines. 

The  dimensions  of  the  only  specimen  in  the  collection  —  a  female  — 
are:  Length  of  carapax,  1.96;  breadth,  including  the  lateral  spines,  2.95; 
excluding  the  spines,  2.40;  proportion  of  length  to  latter  breadth,  1  :  1.22. 

The  specimen  was  taken  in  107  fathoms,  otf  the  Marquesas,  February 
11,  1869. 

It  was  at  first  regarded  as  a  large  female  of  B.  longispina,  but  the  differ- 
ences between  the  two  forms  are  so  much  greater  than  is  usual  between 
the  sexes  in  Portunidae,  that  I  have  preferred  to  consider  them  dis- 
tinct, until  the  question  can  be  decided  by  the  acquisition  of  additional 
materials. 

Subfamily  LITIXAE. 

Neptunus  Sayi  Stm, 

Lupa  pelngica  Sat,  Jour.  Acad.  Nat.  Sri.  Philad.,  1,  97  (1817). 

Lupa  Sayi  GlBBES,  Proc.   Am.  Assoc.  Adv.   Sri.,  1850,   |>.   178.      DlVA,   lT.   S. 

Expl.  Exped.,  Crust.,  1,  27:5,  pi.  xvi,  fig.  8. 
Neptunus  Sayi  StIMPSON,  Notes   on    N.  American  CruStaOSS  (1860),  p.  9&      A 

Milne-Edwards,  Arch,  da  Afus,  X,  -?i7,  pi.  xxix,  tig.  2. 
Found  on  Gulf  weed,  January  IS,  1SGD. 
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Callinectes  ornatus  Ordwat. 
Callinectes  ornatus  Ordway,  Monograph  of  the  genus  Callinectes  (1861),  p.  6. 

Found  at  Key  West  in  from  2  to  5  fathoms. 

The  Callinectes  ornatus  of  Smith  (Trans.  Conn.  Acad,  of  Arts  and 
Sci.  II,  8)  is  probably  not  the  same  as  that  of  Ordway,  as  the  Brazilian 
specimens  are  described  as  having  the  carapax  deeply  areolated,  which  is 
not  the  case  in  specimens  from  the  Florida  coast. 

Acheloiis  Ordwayi  Stm. 
Acheloiis  Ordwayi  Stimpson,  Notes  on  N.  American  Crustacea  (1860),  p.  96. 

Smith,  Trans.  Conn.  Acad,  of  Arts  and  Sciences,  II,  9. 
Neptunus  Ordwayi   A.  Milne-Edwards,  Arch,  du  Museum  d'llist.  Nat,  X, 
Add. 

The  carapax  is  everywhere  granulated  above,  except  on  certain  spaces 
about  the  middle.  The  depressed  pubescent  areas  on  the  male  abdomen 
are  characteristic. 

For  the  differences  between  this  species  and  A.  spinimanus  and  A. 
cruentalus,  see  the  excellent  description  of  Smith,  referred  to  in  the 
synonymy. 

Dredged  in  from  5  to  7  fathoms  between  East  and  Middle  Keys, 
Tortugas. 

Acheloiis  spinicarpus  now  sp. 

Carapax  convex,  and  rendered  uneven  by  granulated  ridges  and  protu- 
berances similar  to  those  seen  in  all  species  of  Acheloiis,  but  which  are 
generally  much  less  prominent  than  in  the  species  under  consideration. 
The  branchial  ridge  (that  extending  inward  from  the  lateral  spine)  is 
sinuous  and  strongly  convex  forward.  Hie  lateral  spine  is  long,  equalling 
in  length  two  thirds  that  of  the  entire  antero-lateral  margin.  The  eight 
smaller  teeth  of  the  antero  lateral  margin  vary  somewhat  in  size,  the 
second,  fourth,  and  sixth,  counting  from  the  front,  being  smaller  than  the 
others.  Front  moderately  prominent,  projecting  slightly  beyond  the 
level  of  the  outer  angles  of  the  orbit  ;  teeth  sharp,  triangular,  rather 
deeply  cut,  and  about  equal  in  size,  but  the  median  ones  are  more  promi- 
nent than  the  outer  ones.  The  postero-lateral  angles  of  the  carapax  are 
armed  with  a  slight  tooth.  In  the  chelipeds,  the  meros-joint  is  armed 
in  front  with  four  or  five  spines  (usually  four  on  one  side  and  five  on  the 
oilier)  and  with  one  spine  at  the  outer  extremity.  The  inner  spine  of 
the  carpus  is  very  long,  two  thirds  as  long  as  the  palm  of  the  hand.  The 
outer  spine  of  the  carpus  is  short.  There  is  only  one  spine  on  the 
superior  margin  of  the  hand.  There  is  no  spine  OD  the  meros-joint  of  the 
posterior  pair  of  ambulatory  feet,  but  the  margins  of  this  joint  are  den- 
ticulated both  above  and  below,  most  strongly  so  toward  the  extremities. 
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The  abdomen  of  tin-  male  is  naked,  smooth,  and  polished,  and  tie- 
num  is  granulated. 

Dimensions  of  an  adult  male:  Length  of  carapax,  0.37  j  breadth,  in- 
cluding spines,  0.84  ;  excluding  spines,  0.50  inch;  proportion  of  Length  to 
latter  breadth,  l  :  1.85.  In  a  young  male  the  length  of  the  carapax  i-^ 
0.25;  breadth,  including  spines,  0.55;  excluding  spines,  0.S4  inch. 

This  species  is  easily  recognized  among  mosl  of  it-  congenen 
long  carpal  spines.      From  A.  Ordwayi  and  .1.  tumidtUut  it   is  distin- 
guished  by  the  great  length  of  the  lateral  spines. 

Off  the  Tortugaa, 

Off  Carysfort  Reef, 

Off  Conch  Reef, 

Off  Alligator  Reef, 

Off  Pacific  Reef, 

Lat  31°  31',  Long.  79° 

Off  American  Shoal,  May  8,  1868.  Cast  No.  3.  150 

Acheloiis  tumidulus  nov.  sp. 

Carapax  rather  narrow,  only  one  fourth  broader  than  long,  rather  more 
convex  than  is  usual  in  the  genus,  and  somewhat  protuberant  about  the 
middle  and  posteriorly.  Posterior  tooth  of  the  anterolateral  margin 
(lateral  spine)  of  moderate  length,  about  as  long  as  the  space  occupied  by 
the  three  teeth  next  in  front  of  it.  Front  prominent,  projecting  much 
beyond  the  level  of  the  outer  angles  of  the  orbits,  convex  ;  teeth  rounded, 
the  two  middle  ones  being  smaller  and  most  prominent,  and  separated 
from  the  lateral  ones  by  a  rather  broad,  shallow  sinus.  Xo  notch  on  the 
orbital  margin  above  the  insertion  of  the  external  antennas.  Meros-joint 
of  the  outer  maxillipeds  longer  than  broad.  Chelipeds  rather  short; 
meros  armed  with  three  large  and  one  small  spine  on  the  front  edge; 
spine  of  the  outer  extremity  of  the  posterior  edge  of  the  meros  almost 
obsolete.  Inner  spine  of  the  carpus  long,  reaching  to  the  middle  of  the 
palm  of  the  hand.  There  is  only  one  spine  on  the  superior  margin  of  the 
hand.  On  the  meros-joint  of  the  posterior  pur  of  ambulatory  feet  then* 
is  a  denticulated  extero-inferior  margin,  but  no  spine.  The  abdomen  of 
the  male  is  smooth  and  polished. 

Dimensions  of  a  male:  Length  of  carapax,  0.20;  breadth,  including  the 
lateral  spines,  0.31  ;  excluding  the  spines,  0.25  inch;  proportion  oi'  length 
to  latter  breadth,  1  :  1.25. 

This  differs  from  most  other  American  species  heretofore  described  in 

the  narrowness  of  the  carapax  and  the  prominence  of  the  front.      From  .1. 
■Ordwayi  it  differs  in  the  frontal  teeth,  which  arc  not  deeply  cut. 

West  ofTortugas,  January  16,  1869.    Cast  >'•>    B.    87  fataoma, 

Off  Conch  Roof,       March  21,   1869.       Cast  No.   1.     40 
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Acheloiis  spinimanus  De  Haan. 

Portunus  spinimanus  Latreille,  Encyc.  Meth.,  X,  188, 

Lupa  spinimana  Leach,  in  Desmarest,  Conside'rat.  sur  les  Crustace's,  p.  98. 
H.  Milne-Edwards,  Hist.  Nat.  des  Crust,  I,  452. 

Acheloiis  spinimanus  De  Haan,  Fauna  Japonica,  Crust.,  p.  8.  A.  Milne- 
Edwards,  Arch,  du  Museum  d'Hist.  Nat.,  X,  341,  pi.  xxxii.  Smith, 
Trans.  Conn.  Acad,  of  Arts  and  Sciences,  II,  9. 

Taken  in  shallow  water  on  the  Florida  coast. 

Acheloiis  depressifrons  Stm. 

Amphitrite  depressifrons  Stimpson,  Notes  on  N.  American  Crustacea  (1859), 

p.  12. 
Acheloiis  depressifrons  Stimpson,  Notes  on  N.  American  Crustacea  (1860),  p.  95. 

A.  Milne-Edwards,  Arch,  du  Museum  d'Hist.  Nat.,  X,  342. 

Key  "West,  in  from  two  to  five  fathoms. 

Two  miles  south  of  Rebecca  Shoal,  in  ten  fathoms. 

OCYPODOIDEA. 

Family  CARCINOPLACIDAE. 

In  this  family  the  base  of  the  abdomen  covers  the  entire  width  of  the 
posterior  extremity  of  the  sternum. 

Subfamily  EURYPLACINAE. 

The  genus  Euryplax  is  the  type  of  a  group  which  differs  from  the  usual 
forms  of  Carcinoplacidae  (as  Pseudorhombila,  Eucrate,  Piluninoplax,  and 
Heteroplax)  in  having  the  verges  lodged  in  covered  or  closed  canals,  and 
in  having  the  anterior  corners  of  the  posterior  segment  of  the  sternum  ex- 
posed instead  of  being  covered  by  the  abdomen.  The  first  joint  of  the 
abdomen  is  narrow  and  very  little  developed.  The  eyes  are  long  and  the 
antenna?  are  excluded  from  the  orbit,  by  the  internal  suborbital  lobe. 

Euryplax  nitida  Stm. 
Euryplax  nitida  Stimpson,  Notes  on  N.  American  Crust.,  p.  14.     Smith,  Trans. 
Conn.  Acad,  of  Arts  and  Sciences,  II,  162. 

The  female,  now  for  the  first  time  described,  differs  remarkably  from 
the  male  in  its  narrower  and  more  convex  carapax,  in  which  the  broadest 
part  is  at  the  second  anterolateral  tooth.  The  outer  angle  of  the  orbit  is 
very  prominent,  forming  the  largest  tooth  of  the  antero-lateral  margin, 
the  posterior  tooth  of  which  is  the  smallest ;  just  the  opposite  of  what 
occurs  in  the  male.  There  is  no  pit  on  the  meros -joint  of  the  chelipeds. 
This  pit  would,  therefore,  appear  to  be  a  sexual  character,  belonging  to  the 
male. 
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In  a  young  female  specimen,  probably  of  1 1 1 1  —  ipecies,  which  •• 
in  forty-nine  fathoms,  and  is  leu  than  two  tenth*  of  aa  inch  in  length,  the 
posterior  tooth  of  the  anterolateral  margin  is  obsolete.  The  same  tiling 
occurs  in  a  young  male  of  about  the  same  size  from  8t  Thomaa.  In  this 
young  male  the  pits  arc  already  present  on  the  meros  ot*  the  cheli] 
but  the  shape  of  tin  carapax  is  like  that  of  the  female,  and  the  internal  sub- 
orbital lobe  is  much  less  developed  than  in  the  adult. 

Key  West,  2  to  5  fathoms. 

Oil*  Elbow  Keef;  March  21,  18G9.     Cast  No.  3.     49  fathoms. 

Subfamily  EUCRATOPSIXAK. 

In  this  group  the  vergal  canals  are  closed,  ami  the  last  joint  of  the 
sternum  in  the  male  is  exposed  at  the  anterior  corner>,  as  in  tin-  Eurypla- 
cinae;  but  the  first  joint  of  the  abdomen  is  well  developed,  and  is  much 
broader  than  the  second,  reaching  to  the  coxa;  of  the  posterior  feet,  which 
the  second  joint  does  not.  The  third  joint  of  the  abdomen  is  much  wider 
than  the  second,  but  falls  considerably  short  of  the  mar-ins  of  the  Sternum* 
The  third,  fourth,  and  fifth  joints  are  soldered  together.  Except  in  tin- 
passage  of  the  verges  through  the  sternum,  the  typical  genus  of  this  group 
(Eucratopsis)  differs  little  from  Panopeus. 

Panoplax  nov.  gen. 

This  genus  resembles  Panopeus  in  general  appearance.  The  carapax  is 
somewhat  depressed,  and  much  broader  than  long.  Anterolateral  margin 
short,  with  three  teeth  (not  including  the  angle  of  the  orbit,  which  is  not 
prominent),  and  a  slight  emargination  indicating  the  filth,  or  posterior 
tooth,  which,  being  placed  within  as  well  as  behind  the  prominent  fourth 
tooth,  belongs  more  properly  to  the  postero-lateral  margin.  Facial  n 
narrow;  eyes  short;  orbit  rather  small,  with  a  slight  hiatus  beneath  the 
outer  angle.     Antenna;  and  outer  maxillipeds  as  in  Pam  Ambula- 

tory feet  compressed  ;  dactyli  but  little  longer  than  the  penult  joint. 

It  is  very  closely  allied  to  Eucratopsis  Smith  (EucraU  Dana),  but  di  ' 
in  its  broader  and  more  depressed  carapax,  detlexed  front,  more  elongated 
hands,  etc. 

Panoplax  depressa  nor.  sp. 

Carapax  faintly  areolated,   and   smooth   and   naked   above.      Third 
fourth  anterolateral   teeth   triangular,  acute,  and   about  equal  in  B1S6,  the 

third,  however,  being  somewhat  broader.      Second  antero-lateral  tooth  half 

as  large  as  the  third.     Front  detlexed,  in  a  curve ;  lobes  broadly  COO 

smooth.      There   is   a   slight,  straight,  acute    transverse   ri  :  the 

frontal  region  just  above  the  margin.      Chelipeds  rather  large  ;    carpus 
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with  a  small  spine,  at  the  inner  angle  ;  hand  compressed,  smooth.  Ambu- 
latory feet  pubescent,  the  dactyli  in  particular  being  covered  with  short 
hairs  on  all  sides. 

Dimensions  of  a  male :  Length  of  carapax,  0.28 ;  greatest  breadth,  at 
tips  of  the  fourth  antero-lateral  teeth,  0.43  inch ;  proportion,  1 : 1.54  ;  length 
of  ambulatory  feet  of  the  second  pair,  0.60  inch. 

Dredged  between  East  and  Middle  Keys,  Tortugas,  in  from  5  to  7 
fathoms. 

LEUCOSOIDEA. 

Family  CALAPPIDAE. 

Subfamily   CALAPPINAE. 

Cyelois  Balguerii  Stm. 

Mursia  Balguerii  Desbonne  et  Schramm,  Crust,  de  la  Guadeloupe,  p.  52,  pi.  iv, 
fig.  20. 

The  specimens  agree  in  all  respects  with  the  description  and  figure 
quoted,  except  in  the  proportions  of  the  carapax,  which  is  narrower  than  in 
the  Guadaloupe  specimens,  being  fully  as  long  as  broad. 

Key  West,  2  to  5  fathoms. 

Between  East  and  Middle  Keys,  Tortugas,  5  to  7  fathoms. 

Off  Orange  Key,  Bahamas,  April  1,  1869.        Cast  No.  2.       9  fathoms. 

Off  the  Tortugas,  March  4,  1868. 

Off  Pacific  Reef,  May  13,  1869. 

Off  Gary sfort  Reef,  March  21,1 869. 

Off  Carysfort  Reef,  March  21,  1869. 

Off  French  Reef,  March  21,  1869. 

Ac antho carpus  now  gen. 
Body  regularly  ovate,  strongly  convex  in  its  antero-posterior  dorsal  out- 
line. Carapax  as  broad  as  long,  broadest  in  front.  Antero-lateral  con- 
tinuous with  the  postero-lateral  margin  ;  the  latter  armed  with  a  strong 
tooth  at  about  the  middle.  Fronto-orbital  region  very  broad,  occupying 
more  than  half  the  width  of  the  carapax.  Eyes  large.  External  maxilli- 
peds  not  reaching  to  the  anterior  extremity  of  the  buccal  area  ;  ischium 
truncate  in  front,  without  projecting  at  the  inner  angle,  which,  like  the 
outer  one.  is  a  right  angle;  ineros  shorter  and  broader  than  the  ischium, 
and  narrowed  in  front,  with  the  palpus  attached  at  the  antero-intcrior 
angle  ;  exognath reaching  to  the  tipof  the  meros.  Chelipeds  with  a  great 
spine  on  the  carpus  placed  in  a  horizontal  plane  and  pointing  outward  in  a 
direction  exactly  transverse  to  the  axis  of  the  body.  The  ambulatory 
feet  all  have  Blender  dactyli,  as  in  Calappa  and  Mursia, 
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Tliis  genus  differs  from  Calappa  in  1 1 1 » -  want  of  lateral  ezpai 
carapax,  and  from  Murna  in  the  want  of  lateral  spines.     From  all  the 

genera  of  the  family  hitherto  described  it  differs  in  i  il  width. 

Acanthocarpus  Alexandri  dot. 
Carapax  regularly  convex,  with   uneven    surface,   the  protoberancei 
being  arranged  obscurely  in  five  Longitudinal  rows  anteriorly,  the  middle 

ones  of    which   form  centrally  and    posteriorly   three  conspicuous 

the  lateral  ridges  terminating  in  the  teeth  of  the  postero-lateral  ma 
The   .surface    is    uniformly,  hut   not   thickly,   covered  with    minute,   equal 

granules,  the  interspaces  between  which  are  wider  thin  the  gran 
themselves.  The  posterior  margin  is  regularly  arcuate,  and  bean 
lv  prominent  tooth  at  the  middle,  and  a  slight  wave  in  the  outline  on 
either  side.  The  lateral  margin  is  unarmed,  except  by  two  "!'  three  Blight 
tuhereuliform  teeth  near  the  orbit.  The  orbits  are  large,  without 
except  the  inner  superior  one,  which  is  itself  nearly  obsolete  :  orbital  mar- 
gin ciliated.  The  front  is  of  moderate  width,  a  little  convex,  but  not 
toothed,  and  is  separated  from  the  orbit  by  its  lateral  angle  simply,  and 
not  by  any  notch.  The  spine  on  the  carpus  of  the  cheliped  is  nearly  half 
as  long  as  the  carapax;  and  above  it,  on  the  same  joint,  there  is  another 
spine,  stouter,  but  only  one  fourth  as  long  as  the  first.  Both  these  spines 
are  granulated.  The  hand  is  provided  with  a  seven-toothed  crest  above, 
and  another,  oblique,  six-toothed  crest  on  the  outer  surface,  extending  from 
the  base  of  the  dactylus  to  the  postero-inferior  angle.  On  the  latter  crest 
the  posterior  tooth  is  largest,  and  forms  by  itself  a  short  Crest,  separated 
from  the  other  teeth  by  a  considerable  interval.  Between  the  upper  and 
lower  crests  of  the  hand  there  are  four  or  five  tubercles  scattered  upon  the 
surface.  Ambulatory  feet  naked,  unarmed,  with  smooth  polished  surface. 
Dimensions  of  a  male  :  Length  of  carapax,  0.31  inch;  breadth  the  same. 
Off  the  Quicksands,  January  23,  18G9.     Cast  No.  2.     74  fathoms. 

Calappa  marmorata  Fabb. 
Cancer  marmoratus  Fabricius,  Ent.  Syst.,  II,  450  (1793). 
Cancer  Jlammeus    IIerijst,  Naturg.  d.   Krahhen  und    Krehse,  IT,   If. I  ;   pL   xl, 

fig.  2. 
Calappa  marmorata  Farricius,  Suppl.  Ent.  Syst.,  p.  "AC.     11.  Mil. \i    How  vr.os 

Hist.    Nat.    des    Crust.,  II,    104.      DzBBONVl  et    Schramm,  Croat  do  U 

Guadeloupe,  p.  51. 

Found  at  Key  West,  in  from  2  to  5  fathoms. 

Calappa  gailoides  Btm. 
Calappa  gailoides  Stimpson,  Notes  on  X.  American  Crustacea,  p.  I 
Found  at  Key  West,  in  4  to  5  fathoms. 
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Family  MATUTIDAE. 

The  Matutidae  may  conveniently  be  divided  into  two  subfamilies,  Ma- 
tutinae  and  Hepatinae.  The  latter  group  differs  from  the  former  in  hav- 
ing a  broader  carapax,  a  narrow  facial  region,  and  short  orbits  and  eyes. 

Subfamily  HEPATINAE. 

Osachila  nov.  gen. 

This  genus  is  allied  to  Hepatus  in  all  essential  characters,  but  differs 
considerably  in  the  shape  of  the  carapax,  which  is  nearly  as  long  as  broad, 
and  has  the  front  much  produced,  so  much  so  as  to  form  a  true  rostrum  in 
one  species.  The  carapax  is  also  more  or  less  depressed  and  expanded  at 
the  sides,  and  its  surface  is  very  uneven,  having  six  chief  protuberances. 

Species  of  this  genus  are  found  in  the  seas  of  both  sides  of  Tropical 
America.     The  name  is  that  of  a  Florida  Cacique. 

Osachila  tuberosa  nov.  sp. 
Carapax  somewhat  octagonal,  very  slightly  broader  than  long ;  surface 
very  uneven,  deeply  pitted  on  the  protuberances,  and  finely,  densely  punc- 
tate on  the  depressed  parts.  Three  of  the  protuberances  are  on  the 
gastric  region,  and  correspond  to  the  metagastric  and  urogastric  lobes, 
the  protuberance  of  the  latter  being  much  the  smallest,  and  continued  an- 
teriorly in  the  form  of  a  slight  ridge  in  the  furrow  between  the  metagastric 
lobes,  reaching,  with  the  furrows,  nearly  to  the  frontal  region.  The  cardiac 
protuberance  is  rounded  and  smaller  than  the  metagastric  ones.  The  meso- 
branchial  lobes  are  strongly  protuberant  and  larger  than  the  metagastric, 
and  there  is  a  small,  elongated,  longitudinal  protuberance  between  them 
and  the  cardiac  protuberance.  The  front  is  projecting,  and  bilobed,  with 
the  lobes  very  obtuse  and  separated  by  a  deep  furrow.  No  protuberance  on 
the  concave  hepatic  region.  Anterolateral  margin  straight  or  slightly  con- 
cave anteriorly,  but  quickly  curving  backward  and  becoming  parallel  to  the 
axis  of  the  body  in  the  greater,  posterior  part  of  its  length ;  it  is  armed 
with  numerous  small  irregular  teeth,  and  is  pitted  above  like  the  protuber- 
ant parts  of  the  carapax  ;  and  the  posterior  tooth,  which  forms  part  of  the 
branchial  protuberance,  is  larger  than  the  others.  Postero-lateral  margin 
nearly  straight,  obtuse,  rugose,  and  armed  with  two  or  three  tuberculi- 
form  teeth,  of  which  one,  separated  from  the  posterior  extremity  of  the 
Carapax  by  a  concavity,  is  the  largest.  Posterior  extremity  of  the  carapax 
narrow,  with  a  rugose  and  mueh-thiekened  margin  concealing  the  base  of 
the  abdomen.  Beneath,  the  entire  surface  of  the  carapax.  maxillipeds, 
Sternum,  abdomen,  and  of  the  bases  of  the  feet,  is  densely  covered  with 
rather   large   pits,  giving   it  a  vermleulated  or   reticulated    appearance. 


Cast  Xo. 

4. 

36  fathoms. 

Cast  No. 

1. 

40 

Cast  No. 

2. 

45 

Cast  No. 

5. 

60 

Cast  No. 

13. 

68         " 
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Chelipeds  rather  stout;   outer  surface    strongly  rugose   with   pen* 
tubercles  and  pits;  hand  with  four  teeth  on  the  superior  crest    Ambula- 
tory feet  (except  dactyli)  naked,  compressed,  and  crested  shore  sad 
low;  crest  of  meros-joint  with  a  row  of  pita  along  the  posterior  n  le,  giving 
it  a  plicated  appearance;  last  three  jointa  with  another  crest  on  the 
tero-superior  surface;  dactyli  stout,  densely  pubescenl  below. 

Dimensions  of  a  male  :  Length  of  carapax,  0.00  j  breadth,  0.59  inch  ; 
proportion,  1  :  1.054. 

West  of  Tortngas,  January  16,  1869. 

Off  Conch   Reef,  March  21,   1869. 

Off  French  Reef,  March  21,  1869. 

Off  Carysfort  Kecf,  March  21,  1869. 

West  of  Tortugas,  January  16,  1869. 

Family  LEUCOSIDAE. 

Subfamily  ILLIIXAE. 

No  attempt  has  yet,  I  believe,  been  made  to  separate  the  Lencosidae 

into  subfamilies.     The  existence  of  the  group  which  I  have  here   named 
Iliinae  seems  to  be  sufficiently  well  indicated  by  tangible  characters,  such 

as  the  long,  slender    chelipeds,  and    the    two-notched    extremity  of  the 
pterygostomian  channel. 

Iliacantha  nov.  gen. 

Closely  allied  to  Ilia,  but  having  three  spines  (one  median)  at  the  pos- 
terior extremity  of  the  carapax,  instead  of  four  tuhereulit'orm  teeth.     From 
Persephona,  Myra,  and  other  allied  genera  of  Lencosidae,  it  differs  in  the 
peculiar  conformation  of  the  hands,  which  are  twisted,  so  that  the  finj 
open  in  a  vertical  instead  of  a  horizontal  plane. 

The  pterygostomian  channels  at  their  anterior  extremities  project  con- 
siderably beyond  the  orbits.  The  abdomen  in  a  young  male,  the  only 
specimen  of  that  sex  I  have  seen,  is  seven-jointed,  none  of  the  joints  l>e- 
ing  soldered  together. 

The  species  of  Ilia,  the  nearest  ally  of  this  new  genus,  are  confined  to 
the  Mediterranean  Sea. 

Iliacantha  subglobosa  nov.  sp. 
Carapax  subglobose,  smoothly  and  evenly  convex,  and  unarmed, 
at  the  posterior  extremity,  where  there  are  three  spines  similar  in  position 
to  those  of  the  species  of  Myra  and  Persephona^  the  middle  one  being  long 
(equalling  in  length  one  seventh  that  of  the  carapax)  and   curved  upn 
and  the  lateral  ones  flattened,  triangular.     The  hepatic  region  is  consider- 
ably swollen,  but  entirely  unarmed,  and  is  bounded  posteriorly  bj  a  ds] 
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sion  indicating  the  outer  extremity  .of  the  cervical  sulcus,  which  is  entirely 
obsolete  in  its  median  portion.  The  margin  of  the  carapax  is  distinct  and 
somewhat  acute  on  the  hepatic  region,  and  on  the  anterior  part  of  the 
branchial,  as  far  as  a  slight  angular  projection,  posterior  to  which  it 
ceases  to  be  defined.  Surface  of  the  carapax  minutely  granulated.  Chel- 
ipeds  in  the  female  two  and  a  half  times  as  long  as  the  carapax,  excluding 
the  spine,  and  minutely  granulated ;  meros  more  sharply  granulated  than 
carpus  and  hand ;  fingers  very  slender,  much  longer  than  the  palm,  and 
armed  within  with  needle-like  teeth.  Ambulatory  feet  very  slender  and 
smooth,  those  of  the  first  pair  reaching  to  the  middle  of  the  palm  of  the 
chelipeds  ;  meros-joint  as  long  as  the  terminal  three  joints  taken  together. 

The  above  description  is  that  of  a  female.  In  the  male  the  carapax  is 
less  smoothly  rounded  above,  the  regions  being  faintly  indicated,  and  the 
intestinal  region  protuberant  above  the  base  of  the  posterior  spine. 

Dimensions  of  a  sterile  female  :  Length  of  carapax,  including  the  poste- 
rior spine,  0.63  ;  breadth,  0.52;  length  of  cheliped,  1.38  inch. 

Off  Carysfort  Reef,    March  21,  1869.     Cast  No.  7.      40  fathoms. 

Off  French  Reef,        March  21,  1869.     Cast  No.  2.      45 

Off  Pacific  Reef,        May  13,  1869.         Cast  No.  3.      60        " 

Iliacantha  sparsa  nov  sp. 

Carapax  oval ;  intestinal  and  hepatic  regions  only  defined  ;  surface 
sparsely  granulated;  granules  scattered,  sharply  projecting,  almost  like  short 
capitate  spines  ;  surface  between  the  granules  punctate,  or,  as  near  the 
margins,  covered  with  smaller  granules.  Postero-lateral  margin  less  con- 
vex than  in  /.  subglobosa.  Posterior  spines  large  ;  lateral  ones  similar  in 
shape  to  and  more  than  one  half  as  large  as  the  middle  spine.  A  spine  on 
the  hepatic  region  half  as  large  as  the  lateral  posterior  ones.  Depression 
between  the  frontal  and  gastric  region  very  deep,  giving  great  prominence 
to  the  facial  projection;  median  sinus  of  front  very  deep;  frontal  teeth 
much  projecting.  External  maxillrpeds  larger,  more  produced  in  front, 
and  more  coarsely  granulated  than  in  the  preceding  species  ;  granules 
prominent,  like  those  of  the  back  of  the  carapax. 

Dimensions  of  a  sterile  female  :  Length  of  carapax,  posterior  spine 
included,  0.30;    breadth,  0.25  inch. 

It  is  easily  distinguished  from  /.  subglobosa  by  its  hepatic  spine. 

West  of  the  Tortugas,  January  16,  1869.     Cast  No.  1.     30  fathoms. 

Myropsis  nov.  gen. 
This  eenus  differs  from  Myra.  to  which  it  is  nearly  allied,  in  its  more 
globular  form,  in  having  five  instead  of  three  posterior  spines,  in  the  want 
of  the  median  and  hepatic  ridges,  and  in  having  the  outer  margin  of  the 
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exognath  of  the  outer  maxillipeds  straight  Instead  of  curved.  From  Ilia 
and  Iliucantha  it  differs  in  its  chelipeds,  tin:  fingen  of  which  open  in  :i 
horizontal  plane.     From  Persephmxa  it  differs,  among  other  characters,  In 

the  basal  joint  of  the  antennulaj,  which  is  Indurated  end  erected.  The 
anterior  extremity  of  the  pterygostomian  channel  doei  not  reach  beyond 
the  orbits.  All  the  joints  of  the  male  abdomen  are  soldered  together,  ex- 
cept the  terminal  one. 

The  species  of  Myra,  the  nearest  ally  of  the  new  genus,  are  all,  as  far  as 
known,  inhabitants  of  the  East  Indian  and  Australian  seas. 

Myropsis  quinquespinosa  nor.  sp. 

Body  and  chclipeds  everywhere  granulated,  above  and  below.  Carapax 
subglobular,  regularly  and  evenly  convex,  as  in  Iliacantha  subgldbosQ  :  in- 
testinal and  cardiac  regions  only  defined,  and  defined  by  rather  deep 
furrows  on  either  side ;  hepatic  region  not  swollen;  cervical  sulcus  obso- 
lete; granules  of  the  surface  equal  in  size  and  distributed  with  _ 
regularity,  being  distant  from  each  other  by  a  space  equal  in  width  to  two 
or  three  times  their  diameter.  Lateral  margins  of  carapax  regularly 
arched.  Of  the  five  posterior  spines,  the  median  one  is  situated  on  tin- 
intestinal  region  ;  the  intermediate  ones  are  but  little  smaller  than  the 
median  one,  and  are  placed  at  a  lower  level,  occupying  the  po>tero-lateral 
angles  of  the  carapax  ;  the  outer  ones,  placed  on  the  branchial  region  over 
the  insertion  of  the  posterior  feet,  are  small,  only  one  third  as  long  as  the 
median  spine.  There  is  also  a  small  spine  at  the  middle  of  tin'  lateral 
margin,  and  one  on  the  hepatic  region.  The  frontal  teeth  arc  obtuse,  and 
not  very  prominent.  Chelipeds  cylindrical ;  meros  more  than  two  thirds 
as  long  as  the  carapax,  and  covered  with  granules  as  large  as  those  ft'  the 
carapax,  but  densely  crowded  ;  granules  of  hand  smaller,  but  also  densely 
crowded;  fingers  longer  than  the  palm,  and  armed  within  with  >ery 
minute  and  acute  teeth  varying  in  size.  Ambulatory  feet  naked  (except 
the  dactyli),  cylindrical,  and  partly  microscopically  granulated;  those  of 
the  first  pair  one  sixth  longer  than  the  carapax 

Dimensions    of  a    male:    Length    of*  carapax,    spines    Included,    0.72; 
breadth,  0.58;  length  of  cheliped,  1.25  inch. 

Off  Tennessee  Reef,  May  7,  1869.     Can  No.  1.     21  fathoms. 
May  11,1868.    CastNo.5.     BS 

Callidactylus  no  v.  gen. 

Carapax  rounded,  nearly  as  broad    as  long,  regularly  convex,  except 

near  the  anterior  margins;  hepatic  region  well  defined,  protuberant,  and 

toothed;  posterior  extremity  armed  with  three  spines,  as   in    Per$epkona< 

etc.      Front  short ;  basal  joint  of  the  antennuhe    not    indurated.      Orbit 
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longitudinal,  with  three  very  distinct  fissures  on  the  outer  side,  which  ex- 
tend to  the  base  of  the  orbital  tube.  Pterygostomian  channel  much  nar- 
rower than  in  Myra,  strongly  tridentate  in  front,  and  extending  beyond 
the  orbit.  External  maxillipeds  sharply  granulated ;  exognath  with  a  con- 
vex outer  margin,  but  much  less  dilated  than  in  Myra ;  meros-joint  of 
endognath  with  a  concave  outer  surface.  Chelipeds  of  moderate  length ; 
hand  much  longer  than  the  meros ;  palm  short,  pyriform,  much  swollen 
within  toward  the  base,  and  somewhat  twisted,  though  less  so  than  in  Ilia, 
so  that  the  fingers  move  in  an  oblique  plane  ;  fingers  much  longer  than  the 
palm,  very  thin  and  delicate,  laminate,  curving  upward  and  inward  toward 
the  tips,  serrated  on  the  outer  edge,  and  armed  within  with  numerous 
needle-shaped  teeth.  Ambulatory  feet  naked  (except  the  dactyli  of  the 
posterior  pair,  which  are  sparsely  pilose)  ;  penult  joint  compressed,  with  a 
laminiform  crest  above  and  below ;  dactyli  lanceolate,  those  of  the  first 
three  pairs  three-edged,  those  of  the  posterior  pair  two-edged  and  shorter 
and  broader  than  the  others. 

In  the  female  there  is  a  deep,  smooth  channel  on  the  outer  maxillipeds, 
in  the  median  line,  between  and  on  the  ischium  joints,  defined  on  either 
side  by  a  strong  ciliated  ridge.  This  channel  does  not  exist  in  the  male, 
and  has  doubtless  something  to  do  with  the  flow  of  the  water  which  bathes 
the  eggs  or  young  in  the  abdominal  cavity. 

In  the  male,  all  the  joints  of  the  abdomen,  except  the  terminal  one,  are 
soldered  together. 

The  genus  resembles  Myrodes  somewhat  in  the  character  of  the  fingers, 
but  differs  from  it  as  well  as  from  Myra  and  the  allied  genera  in  the  want 
of  an  indurated  crest  on  the  basal  joint  of  the  antennulae,  and  in  the  char- 
acter of  the  dactyli  of  the  ambulatory  feet.  From  Persephona,  etc.,  it  dif- 
fers in  the  convex  outer  margin  of  the  exognath  of  the  outer  maxillipeds. 

Callidactylus  asper  nov.  sp. 
The  following  is  a  description  of  an  adult  female.  Carapax  con- 
vex in  the  middle  and  posteriorly,  but  somewhat  depressed  toward  the 
anterior  margins.  The  sulci  separating  the  gastric,  cardiac,  and  intesti- 
nal from  the  branchial  regions  are  easily  traceable,  as  well  as  that  between 
the  cardiac  and  the  gastric  ;  but  there  is  none  between  the  cardiac  and 
the  intestinal  regions.  The  hepatic  region  is  surrounded  by  rather  pro- 
found depressions,  and  on  its  posterior  part  there  is  a  strong  tooth-like  pro- 
tuberance, occupying  about  one  third  its  area.  The  upper  surface  of  the 
carapax  is  ornamented  with  scattered,  prominent  granules,  or  short,  capi- 
tate spinules,  which  become  less  prominent  posteriorly  and  disappear  alto- 
gether near  the  posterior  extremity,  where  the  surface  is  covered  with 
smaller  and  more  crowded  and  depressed  granules.     On  the  lateral  parts 
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of  the  branchial  region  the  two  kinds  <>f  granules  ire  found  together.  In 
the  median  line  there  are  three  or  four  short  blunt  spinel  00  the  posfc 

part  of  the  gastric  and  the  cardiac  regions,  the  posterior  one  of  which  ifl 
rather  remote  from  the  others,  and  much  larger  than  they,  nearly  as 
large  as  the  median  posterior  spine.     There  is  a  strong,  triangular  tooth, 

pointing  forward,  on  the  subhepatic  region,  and  a  Miialler  tooth  at  the  an- 
terior extremity  of  the  branchial  region  on  the  anterolateral  margin*     On 

the  postero-lateral  margin  there  is  also  a  snull  tooth,  or  short  spina.  The 
three  posterior  spines  occupy  the  usual  position  (as  in  Penepkoma,  Jtfjfro, 

etc.),  and  are  short.  The  outer  maxillipeds  are  granulated,  like  the  upper 
surface  of  the  carapax,  and  somewhat  setose,  the  seta?  arising  between  the 
granules.  The  fourth,  fifth,  and  sixth  joints  of  the  abdomen  are  soldered 
together ;  the  surface  is  smooth  and  glossy  about  the  middle,  but  there  m 
a  transverse  tuberculated  ridge  on  the  fourth  joint,  and  the  sixth  joint  is 
sparsely  granulated. 

Of  the  male  sex  I  have  but  one  half-grown  example.  The  carapax  h 
rather  broader  and  more  depressed  than  in  the  female,  and  the  granules 
are  smaller,  less  numerous,  and  more  scattered.  The  posterior  spines  are 
longer.  The  sternum  and  abdomen  are  evenly  covered  with  minute,  de- 
pressed, crowded  granules. 

Dimensions  of  a  female  specimen  :  Length  of  carapax,  spine  included, 
0.70;  breadth,  0.61;  length  of  meros-joint  of  cheliped,  0.-12;  length  of 
hand,  0.65  inch.  In  the  young  male  the  length  of  the  carapax  is  0.39 ; 
breadth,  0.65  inch. 

Lat.  24°  N.  Long.,  83°  W.,  January  22,  1868.     Cast  No.  3.     16  fathoms. 
Off  Carysfort  Reef,  March  21,  1869.        Cast  No.  8.     85 

West  of  Tortugas,  January  16,  1869.      Cast  No  8.     37         " 

Subfamily  EBALTINAE. 

The  genera  Ebalia,  Nursia,  Litliarfia,  Ort'<>/>horw<,  Spekuopk&niB,  etc, 
appear  to  form  a  natural  group,  to  which  the  name  Ebaliinae  may  be 
applied. 

Lithadia  cadaverosa  nor.  sp. 

The  following  description  is  that  of  a  female,  no  males  having  occurred  : 
Carapax  broad,  somewhat  octagonal  in  shape,  very  little  produced  p 
riorly,  and  very  strongly  convex  ;  the  branchial  regions  being  more  swollen 
than  in  any  of  the  other  known  species  of  the  genus,  and  occupying  b\  far 
the  greater  portion  of  the  carapax  These  regions  ami  the  other  protu- 
berant parts  of  the  carapax  are  more  or  less  covered  with  depressed,  often 
confluent  granules,  arranged  in  lines  or  groups  with  depr  I  in- 

tervening, giving  to  the  surface  an  eroded  or  verniiculated    appearance. 
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The  excavations  between  the  regions  are  very  deep,  but  those  surround- 
ing the  cardiac  region  are  broader  and  less  abrupt  than  in  other  species 
of  the  genus;  those  surrounding  the  hepatic  region  and  lying  in  front  of 
the  branchial  are  very  narrow.  In  one  of  the  two  specimens  there  are 
several  small,  round,  isolated  tubercles  in  the  depression  between  the 
cardiac  and  gastric  regions ;  while  in  the  other  this  space,  as  well  as  the 
entire  gastric  and  part  of  the  branchial  region,  is  evenly  covered  with  flat, 
translucent  granules,  giving  the  surface  a  finely  reticulated  appearance. 
The  hepatic  region  is  narrow,  with  a  granulated  ridge  extending  inward  a 
short  distance  from  the  antero-lateral  margin,  which  is  here  defined  by  a 
similar  ridge.  Behind  the  hepatic  region,  and  separated  from  it  by  a  deep 
transverse  sinus  below,  there  are  on  the  margin  two  strong,  triangular 
teeth  pointing  downward  on  the  antero-lateral  part  of  the  branchial  region. 
The  posterior  of  these  two  teeth  corresponds  to  the  anterior  lateral  tooth 
of  other  species  of  the  genus,  but  the  tooth  in  front  of  it  is  the  larger ;  the 
surface  of  both  is  flattened.  The  posterior  lateral  tooth  of  the  branchial 
region  is  blunt.  The  intestinal  region  is  broad,  and  the  two  marginal 
lobes  are  thickened,  but  very  little  projecting,  and  not  at  all  dentiform. 
On  the  inferior  surface  of  the  branchial  region  there  are  one  or  two  rows 
of  small  tubercles.  The  front  is  thick,  the  epistome  and  suborbital  region 
ample,  and  the  external  maxillipeds  bent  nearly  to  a  right  angle  in  front, 
so  that  the  anterior  portion  of  the  facial  region  is  large  and  lies  in  a  verti- 
cal plane.  The  frontal  margin  is  slightly  concave,  but  not  notched.  The 
chelipeds  are  rugose,  with  angular,  granulated  protuberances;  meros  not 
at  all  flattened,  but  nearly  as  thick  as  it  is  broad.  Ambulatory  feet  armed 
above  with  short,  thick  spines,  as  in  L.  Cumingii;  daetyli  and  penult 
joints  somewhat  setose.  Color,  bluish-white,  with  flake-white  ridges  and 
tubercles ;  frontal  portion  and  feet,  flesh-colored ;  a  few  blood-red  spots  on 
the  abdomen  and  about  the  bases  of  the  feet,  particularly  of  the  chelipeds. 

Dimensions  of  the  larger  female:  Length  of  carapax,  0.20  ;  breadth, 
0.30  inch. 

This  crab  is  well  protected  by  its  general  appearance,  and  with  its  feet 
retracted  would  scarcely  be  taken  for  a  living  object.  It  differs  from  L. 
cariosa  in  its  broader  and  more  convex  carapax,  and  in  the  much  less 
prominent  lobes  of  the  intestinal  region. 

West  of  Tortugas,  January  16,  1869.     Cast  No.  7.     85  fathoms. 
Off  Conch  Reef,       March  21,   1869.        Cast  No.   1.     40 

Academy  of  Sciences,  Chicago,  III., 
December  1st,  1870. 
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No.  3. — On  the  Mammals  and  Winter  Birds  of  East  Florida^ 
with  an  Examination  of  certain  assumed  Specific  Chara* 

in  Birds,  and  a  Sketch  of  the  Bird-Fauna  of  Eastern  Xorth 
America.     By  J.  A.  Allex. 

Introduction. 

The  present  paper  embraces  five  more  or  less  distinct  part-.  The 
first  consists  of  introductory  remarks  respecting  the  topographical, 
climatic,  and  faunal  features  of  that  part  of  the  peninsula  of  Florida 
usually  known  as  East  Florida.  The  second  is  an  annotated  li-i  of 
the  mammals  of  this  region.  The  third  is  devoted  to  a  consideration 
of  individual,  seasonal,  age  and  geographical  variation  among  bird-, 
with  reference  to  certain  characters  commonly  assumed  to  be  spe 
The  fourth  contains  a  list  of  the  winter  birds  of  East  Florida,  with 
field  and  revisionary  notes.  The  fifth  is  given  to  an  examination  of 
the  geographical  distribution  of  the  birds  and  mammals  (more  particu- 
larly of  the  birds)  of  Eastern  North  America,  in  which  is  considered 
the  number  of  the  natural  faunce  of  this  region,  their  distinctive  fea- 
tures and  their  boundaries. 

The  enumeration  of  the  mammals  and  birds,  forming  Parts  II  and 
IV,  is  based  partly  on  my  own  observations  and  partly  on  notes 
kindly  furnished  me  by  Messrs.  C.  J.  Maynard  and  G.  A.  Boardman 
These  observations  may  be  considered  as  equivalent  collectively  to  the 
labors  of  a  single  observer  constantly  in  the  field  for  at  least  tour  or 
five  winters. 

My  own  observations  were  made  during  a  three  months'  exploration 
of  the  country  bordering  the  St.  John's  River,  between  Jacksonville 
and  Enterprise,  in  the  winter  of  1868  and  1869,  under  the  auspices  of 
the  Museum  of  Comparative  Zoology.  The  greater  part  of  January 
was  passed  at  Jacksonville,  where  I  also  spent  the  last  week  of  March* 
Five  weeks  were  also  passed  in  the  vicinity  of  Enterprise,  and  the  bal- 
ance of  the  time  at  various  intermediate  points. 

Mr.  Maynard'a  explorations  were   made   daring  the  same  winter, 
mainly  in  portions  of  the  country  unvisited  by  myself,  a  large  part 
of  his  collection  coming  from  the  Upper  St.  John's  and  Indian  B 
He   also    spent    several  weeks  at    Dummitt's,  twenty   mile-  sooth    o( 
New  Smyrna.     During  most  of  December  and  January  he 
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in  the  vicinity  of  Jacksonville,  at  which  point  one  of  his  assistants, 
Mr.  Charles  Thurston,  remained  during  April  and  a  portion  of  May, 
collecting,  among  other  things,  the  later  arriving  birds.  Nearly  all  the 
birds  and  mammals  collected  by  these  gentlemen,  and  by  Mr.  J.  F.  Le- 
Baron,  a  third  member  of  Mr.  Maynard's  party,  have  been  added  to 
the  collection  of  the  Museum  of  Comparative  Zoology,  and  are  accom- 
panied by  measurements  carefully  taken  before  skinning. 

Mr.  Boardman's  observations  were  continued  through  three  suc- 
cessive winters,  during  which  he  spent  considerable  time  at  the  follow- 
ing points :  St.  Augustine  and  Fernandina  on  the  coast,  Jacksonville, 
Green- Cove-Springs  and  Enterprise  on  the  St.  John's  River.  Al- 
though the  numerous  specimens  he  collected  at  these  and  intermediate 
points  were  presented  by  him  to  the  Smithsonian  Institution,  I  am 
indebted  to  him  for  an  annotated  manuscript  list  of  the  species  he  met 
with.  I  am  also  indebted  to  the  Rev.  Thomas  Marcy,  who  accompa- 
nied me  on  my  Florida  trip,  for  valuable  assistance  in  collecting,  and  to 
Mr.  J.  E.  Brundage  for  similar  aid. 

Having  made  use  of  the  reports  of  previous  visitors  on  the  fauna?  of 
this  region,  the  following  lists  are  believed  to  embrace  all  the  species 
of  mammals  thus  far  known  from  East  Florida,  and  all  the  birds  regu- 
larly present  in  winter,  of  nearly  all  of  which  I  have  examined  speci- 
mens from  Florida.  A  few  other  birds  not  included  in  my  list  doubt- 
less occasionally  visit  this  region  from  the  North,  and  others  may  lin- 
ger here  which  usually  pass  the  winter  further  south.  In  order  to 
increase  the  value  of  the  bird  list  as  a  faunal  record,  those  species 
known  to  be  resident  throughout  the  year  have  been  indicated  by 
an  asterisk  (*),  and  those  known  only  as  winter  visitors  by  an  obelisk 
(f).  The  date  of  the  first  appearance  of  the  strictly  spring  visitors  is 
also  noted,  so  far  as  such  arrivals  were  observed. 

The  specimens  on  which  the  investigations  detailed  in  Part  III  are 
based,  as  well  as  the  revisionary  notes  of  Parts  II  and  IV,  are  mainly 
those  of  the  Museum  of  Comparative  Zoology,  which  embrace,  among 
others,  nearly  a  thousand  specimens  of  birds  from  Florida.* 

The  topics  discussed  in  Part  III,  namely,  individual  and  climatic 
variation,  necessarily  involve  the  question  of  the  nature  of  species, 
as  well  as  the  validity  of  various  diagnostic  characters.     Many  details 

*  I  have  also  made  use  of  measurements,  taken  by  Mr.  Wra.  Brewster  and  Mr.  C.  J. 
Maynard,  of  hundreds  of  specimens  not  in  the  collection  of  the  Museum. 
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in  reference  to  these  variations  are  given  in  this  put,  hut  a  large  pro- 
portion are  recorded  in  the  general  and  revisionary  notes  of  Pari  I  v. 
The  conclusions  arrived  at,  it  may  be  here  premised,  are  mainly  the  fol- 
lowing: (1.)  That  the  majority  of  nominal  lp  in  two 
principal  sources  of  error;  namely,  (a)  an  imperfect  knowledge  of  the 
extent  and  character  of  individual  variation,  and  (A)  of  geographical 
variation.  (2.)  That  this  imperfect  knowledge  is  mainly  doe  to  the 
neglect  of  zoologists  to  study  with  sufficient  care  the  common 
of  their  respective  countries,  whence  has  arisen  a  faulty  method  of  in- 
vestigation and  erroneous  ideas  respecting  species  and  specific  charac- 
ters. (3.)  Instead  of  the  method  at  present  pursued  by  a  large  school  of 
descriptive  naturalists  —  the  analytic,  or  the  search  for  differences  — 
being  the  proper  one,  that  synthesis  should  be  duly  combined  with  analy- 
sis, and  that  general  principles  should  be  sought  as  well  as  new  form-, 
or  so-called  "new  species"  and  "new  genera."  (4.)  It  is  claimed  that 
nothing  is  to  be  gained  by  giving  binomial  names  to  climatic  or  other 
forms,  in  cases  where,  however  considerable  the  differences  between  them 
may  be,  a  complete  transition  from  the  one  to  the  other  can  be  traced 
in  specimens  from  intermediate  localities,  notwithstanding  the  plea 
sometimes  urged  that  their  use  affords  "convenient  handles  to  facts." 

In  accordance  with  such  views  a  partial  revision  of  the  species  of 
certain  groups  is  incidentally  attempted  in  Part  IV,  more  especially 
of  the  Icteridce,  the  raptorial  birds,  and  the  genera  Parus,  Turdus,  Pas- 
serculus,  etc. 

Part  I. 

The    Topographical,    Climatic,    and  Faunal    Characteristics   of  East 

Florida. 

No  part  of  the  Florida  Peninsula,  as  is  well  known,  is  much  ele- 
vated above  the  level  of  the  sea,  the  greater  portion  being  extremely 
low  and  large  areas  swampy.     The  surface  is  slightly  undulating,  but 
the  higher  ridges  rarely  attain  a  height  of  more  than   fifty  or  seven 
five  feet,  and  the  highest  eminence  is  less  than   two   hundred.      A  la: 
part  of  Northern  Florida,  including  what   is   usually  termed    East   and 
West   Florida,   is  covered    with   open    pine   forests,  constituting   the 
called  "  pine  barrens."     These  barrens  frequently  rise  into  dry  knolls, 
but  they  likewise  embrace  considerable  tracts  that   are   si>   low  a-   to   be 
more  or  less  submerged  during  a  portion  of  the  year,  especially  m  wet 
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seasons ;  they  are  also  interspersed  with  cypress  swamps  of  varying 
extent.  Such  swamps  usually  border  the  St.  John's  on  its  upper 
course,  sometimes  extending  back  from  the  river  for  several  miles. 
Other  portions  of  the  low  grounds  support  a  mixed  forest  of  live-oak, 
water-oak,  eim,  bitter-nut  hickory,  maple,  laurel,  sweet  gum,  etc.,  with 
a  more  or  less  dense  undergrowth,  such  forests  forming  the  so-called 
"  hummocks."  Some  portions  of  these  forests  are  swampy  ;  others  are 
dry,  and  slightly  elevated.  The  saw  and  dwarf  palmettos  (Sabal  serru- 
lata  R.  &  S.  and  S.  Adansonil  Guerns.)  frequently  render  the  former 
difficult  to  penetrate,  and  extensive  groves  of  the  cabbage  palm  (  C/ia- 
mcerops palmetto  Michx. ;  Sabal  palmetto  R.  &  S.)  here  and  there  oc- 
cupy the  banks  of  the  streams.  At  intervals  in  the  pine  barrens  exten- 
sive thickets  of  low  trees  and  thickly  growing  shrubs  are  met  with, 
which  are  exceedingly  difficult  to  enter,  and  are  appropriately  termed 
"scrubs."  Each  of  these  kinds  of  country,  as  would  be  naturally  ex- 
pected, forms  the  favorite  haunt  of  certain  species  of  birds  and  mam- 
mals, the  grassy  or  open  pineries  being  frequented  by  some  that 
rarely  visit  the  swamps  and  hummocks,  and  the  latter  by  others  that 
rarely  visit  the  open  pineries.  The  extensive  savannas  which  occur 
along  the  upper  portion  of  the  St.  John's  River  and  elsewhere  form  the 
favorite  haunts  of  numerous  wading  birds;  and  the  numerous  lakes  are 
congenial  to  the  swimming  birds. 

East  Florida  hence  differs  but  little  in  its  general  character  from  the 
lower  portions  of  Georgia  and  the  low  lands  of  the  coast  of  South  Carolina. 
The  trees,  especially  of  the  hummocks  and  swampy  forests,  are  usually 
covered  with  the  pendant  Tillandsia  vsnoides,  or  "  Spanish  moss,"  and 
the  abundance  of  epiphytic  orchids  and  other  plants,  as  well  as  the  palms, 
clearly  indicates  the  subtropical  and  peculiar  character  of  the  climate. 

From  the  great  extent  in  latitude  of  the  Florida  peninsula  —  from 
25°  to  31°,  or  about  four  hundred  miles  —  considerable  differences 
necessarily  exist  between  the  fauna  and  flora  of  the  northern  and  south- 
ern portions.  Although  the  change  in  these  features  from  the  north 
southward  is  more  or  less  gradual,  it  seems  to  be  appreciably  greater 
near  Lake  George  than  elsewhere.  At  this  point  so  well-marked  a 
change  occurs  in  the  vegetation  as  to  attract  the  attention  of  unscien- 
tific observers,  and  a  corresponding  change  in  the  fauna  is  readily 
traced.  Above  Lake  George  the  general  aspect  of  both  the  flora  and 
fauna  is  decidedly  more   southern   than   it  is   below   the   lake.      The 
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boundary  between  the  Floridian  and  Looisianian  faunrc  and  flora,  it 
would  hence  seem,  may  be  properly  regarded  as  passing  thu 

point,  the  portion  of  the  State  to  the  southward  being  alone  properly 

Floridian,  the  northern  resembling  more  the  Loui-ianian  type.* 

As  already  observed,  Florida,  from  its  excessively  marshy  charac- 
ter, is  pre-eminently  suited  to  the  wants  of  the  grallatoriul  birds.  Im- 
mense numbers  of  the  heron  tribe  hence  make  it  their  permanent 
home,  while  it  is  the  favorite  winter  resort  of  numerou-  species  of  Gral- 
Ice  that  pass  the  breeding  season  far  to  the  northward.  Ibises  and 
egretts  abound  in  its  swamps  and  savannas,  forming  at  all  times,  by 
their  numbers  and  showy  plumage,  a  characteristic  feature  of  the  fauna. 
In  winter  the  abundance  of  snipe  and  other  species  of  Grallce  and 
ducks  render  it  at  that  season  a  sportsman's  paradise.  Florida  hence 
attracts  great  numbers  of  sportsmen  in  "winter,  through  whose  reckless 
and  often  wanton  waste  of  life  the  water-fowl,  especially  of  late  years, 
are  annually  decimated. 

The  summer  bird  fauna  of  Florida  is  probably  not  better  represented 
in  species  than  that  of  the  temperate  parts  of  the  contiuent  generally ; 
but  this  State  being  the  winter  resort  of  numerous  species  of  spar- 
rows and  warblers,  and  of  those  smaller  land  birds  generally  that  j 
the  summer  in  much  higher  latitudes,  its  winter  bird  fauna,  as  compared 
with  that  of  the  Northern  States,  is  extremely  rich.  In  New  England 
the  number  of  species  of  birds  that  can  be  regarded  as  "  common  "  in 
winter  does  not  exceed  fifteen,!  but  in  Florida  at  that  season  at  least 
five  times  that  number  can  be  so  regarded.  This,  however,  accords 
with  a  general  law  of  distribution  in  respect  to  the  relative  number  of 
species  found  at  different  points  in  latitude  from  the  arctic  zone  south- 
ward, the  number  increasing  in  proportion  to  the  decrease  o\  the  lati- 
tude, or  with  the  increase  of  the  mean  temperature.  In  winter, through 
the  southward  migration  of  many  specie-,  the  minimum  number  of 
species  which  in  summer  is  characteristic  of  the  arctic  zone  is  carried 
down  nearly  to  the  Northern  States,  there  being  a  marked  decrease 
from  summer  to  winter  as  far  south  as  the  warm  temperate  i 
tropic  belt ;  within  the  tropics,  on  the  contrary,  the  number  of 
is  far  greater  in  winter  than  in  summer,  through  the  temporary  influx 
of  species  from  colder  regions. 

*  For  a  further  definition  of  the  Floridian  bird  fauna,  u  distinguished  from  thi  Louis- 
ianian,  see  beyond,  Part  V. 

t  See  American  Naturalist,  Vol.  I,  p.  47,  March,  1S07. 
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In  consequence  ot  the  subtropical  character  of  the  climate  of  Florida 
certain  peculiarities  occur  in  respect  to  the  development  of  vegetation  at 
the  vernal  period,  and  in  the  time  of  breeding  of  the  resident  birds,  that 
seem  in  this  connection  worthy  of  record.  The  mildness  of  the  winter 
climate  is  such  that  the  verdure  of  the  forests  is  to  a  greater  or  less 
degree  perennial,  severe  frosts  being  of  rare  occurrence.  Some  of 
the  early  flowering  trees,  such  as  the  maples,  ashes,  and  elms,  begin  to 
bloom  and  to  gradually  unfold  their  leaves  early  in  January.  Although 
the  forest  trees  in  general  put  forth  their  leaves  in  February,  and  a  few 
have  acquired  their  full  summer  dress  by  the  1st  of  March,  their  de- 
velopment is  slow  and  irregular.  I  observed  peach-trees  in  flower  at 
the  same  locality  (Jacksonville)  in  January  and  in  April ;  and  the  flow- 
ering period  of  some  of  the  forest  trees  is  nearly  as  protracted.  The 
development  of  vegetation  is  hence  as  great  during  a  single  week  in 
May,  in  New  England,  as  during  any  four  weeks  in  February  and 
March,  in  Florida. 

A  similar  irregularity  is  observed  in  respect  to  the  pairing  and  breed- 
ing of  the  resident  birds.  Some  of  the  rapacious  species,  as  the  fish- 
hawk  and  the  white-headed  eagle,  commence  incubation  in  January,  and, 
as  I  have  been  informed,  occasionally  in  December ;  other  members  of 
the  same  species  delay  breeding  till  February  or  March.  The  great 
blue  heron  and  the  egretts  nest  in  February,  as  do  also  the  courlans, 
several  of  the  hawks,  the  sandhill  crane,  the  wood-duck  and  the  blue- 
bird ;  the  mocking-bird  and  other  resident  song-birds,  in  March  and 
April. 

In  the  Northern  States  the  vivacity  of  the  birds  during  the  pairing 
season  is  as  much  greater  than  it  is  in  Florida  as  is  the  rapidity  of  the 
development  in  vegetation.  In  spring  at  the  North  the  woods,  the 
fields,  and  the  hedgerows  are  ever  vocal  with  bird  music  ;  but  in  Flor- 
ida no  such  outburst  of  song  marks  the  arrival  of  the  vernal  season. 
The  brown  thrush,  the  blue-bird,  the  cat-bird,  the  towhee,  and  the 
various  kinds  of  sparrows  that  are  common  in  the  breeding  season  to 
both  New  England  and  Florida,  seem  to  lose  at  the  latter  locality  the 
vivacity  which  characterizes  them  at  the  North,  their  attempts  at  song 
being  listless  and  feeble.  The  songs  of  some  are  also  much  abbre- 
viated, and  so  different  from  what  they  are  at  the  North  as  to  be  some- 
times scarcely  recognizable  as  proceeding  from  the  same  species. 
Even  the  mocking-bird  sings  far  less  than  in  the  Middle  States,  and 
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with  much  less  power.     Such  at  least  is  the  general  fact  ai  indi 

by  my  own  limited  experience  in   Florida,  which  accord-,  I  find,  with 

that  of  various  other  observers. 

In  recounting  the  faunal  peculiarities  of  Florida  it  is  necc->ary  to 
allude  further  to  a  few  facts  that  will  be  more  fully  presented  in  the 
following  chapters,  namely,  the  differences  which  distinguish  the  Florida 
representatives  of  species  that  have  a  wide  distribution  to  the  northward 
from  the  northern  ones.  It  has  for  some  time  been  well  known  that  a 
difference  in  size  in  birds  and  mammals  usually  accompanies  differences 
of  locality  in  respect  to  latitude  and  elevation.  Other  differences,  how- 
ever, are  found  to  accompany  these  with  considerable  uniformity  ;  namely, 
a  relative  increase  in  the  length  or  general  size  of  the  bill,  and  an  in- 
crease in  the  intensity  of  the  general  color  of  the  plumage.*  Florida 
birds,  in  short,  usually  differ  considerably  in  these  respects  from  their 
New  England  cospecific  representatives ;  so  much  so,  indeed,  that  in 
many  cases  the  majority  of  ornithologists  would  probably  regard  the 
two  forms  as  distinct  species,  though  few  of  them  have  as  yet  been 
specifically  separated. 

Hence  not  only  do  birds  of  the  same  species  living  at  distant  points 
differ  considerably  in  size,  color,  and  other  features,  but  also  in  their 
habits,  notes,  and  songs.  With  the  decrease  in  size  to  the  southward 
there  seems  to  be  a  corresponding  decrease  in  vivacity,  —  a  fact  which 
accords  with  the  general  law  of  the  distribution  of  the  higher  forms  of 
life  in  the  temperate  latitudes.  Although  a  few  structurally  high  types 
are,  from  certain  peculiarities  of  their  conformation,  necessarily  tropical, 
the  highest  races  of  men,  whether  considered  physically,  intellectually, 
or  morally,  are  inhabitants  of  a  medium  climate,  and  gradually  decline 
in  rank  both  to  the  northward  and  southward  from  this  favored  re- 
gion, animal  and  vegetable  life  reaching,  as  a  whole,  its  highest 
manifestation  in  the  temperate  latitudes.  The  excessive  variety  ot 
forms  within  the  tropics  mainly  results  from  the  addition  of  those 
of  comparatively  low  or  medium  grades,  only  a  few  of  the  exclusively 
tropical  forms  being  of  absolutely  high  rank.  (Generally,  too.  the  forms 
to  be  properly  regarded  as  temperate  are  represented  in  the  tropic-  by 
only  their  lower  members,  while,  conversely,  many  of  the  higher  : 
of  the  tropics  are  really  cosmopolitan. 

*  See  Annual  Report  of  the  Mus.  Comp.  Zoul ,  1S69,  p.  16. 
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Part  II. 
List  of  the  Mammals  of  East  Florida,  with  Annotations. 

FELID^J. 
1.  Felis  concolor  Linn€.    Panther. 
Not  very  unfrequent  in  the  more  unsettled  parts  of  the  State.     I 
saw  several  hunter's  skins  of  it  at  Jacksonville,  said  to  have  been  taken 
up  the  river. 

2.  Lynx  rufus    Rafinesque.    Bay  Lynx. 

Abundant.  Especially  numerous  on  the  Upper  St.  John's  and  In- 
dian Rivers,  according  to  Mr.  Maynard  and  others. 

CANID-SS. 

3.  Canis  lupus   Linne.     Gray  Wolf. 

Canis  lupus  Linne,  Syst.  Nat.,  I,  58, 1767.  —  Allen,  Bull.  Mus.  Comp.  ZooL, 

I,  154,  October,  1869 
Canis  lupus,  occidentalis  Rich.,  Fauna  Bor.  Amer.,  I,  60,  1829. 
Canis  occidentalis  et  var.  Baird,  Mam.  N.  Amer.,  104,  111,  113,  1857. 

Not  numerous.  They  were  described  to  me  as  being  very  dark  col- 
ored, or  black.*  This  account  tends  to  confirm  the  statement  of  Au- 
dubon and  Bachman  in  respect  to  this  point.f  After  citing  the 
comparative  frequency  of  this  form  of  the  common  wolf  in  Kentucky, 
and  in  several  of  the  Southern  Atlantic  and  Gulf  States,  as  compared 
with  its  occurrence  in  regions  more  to  the  northward  and  westward, 
they  observe :  u  The  varieties  with  more  or  less  of  black  continue  to 
increase,  as  we  proceed  farther  to  the  south ;  and  in  Florida  the  pre- 
vailing color  of  the  wolves  is  black."  J 

4.   Vulpes  virginianus   Richardson.     Gray  Fox. 

Canis  virrjinianus  Erxl.,  Syst.  Reg.  Anim.,  567, 1777.  —  "  Sciireber,  Saugeth., 

111,361,  pi.  xcii,  1778." 
Canis  cinereo-argcntatus  Ekxl.,  Syst.  Reg.  Anim.,  567,   1778.  —  "  Schreber, 

Siiugeth.,  360,  pi.  xcii."  —  Godman,  Am.  Nat.  Hist.,  I,  280,  1826. 
Canis  (jriscus  Bodd.,  Elcnchus  Anim.,  I,  77,  1784. 

*  Since  writing  the  above,  1  have  received  a  letter  from  Mr.  G.  A.  Boardman,  of  Mill- 
town,  Mo.,  in  which  ho  also  refers  to  the  dark  color  of  the  Florida  wolves. 

t   Quad.  X.  Amor.,  Vol.  II,  p.  130. 

|  Inspecting  the  distribution  of  the  different  color  races  of  the  common  wolf  in  North 
America,  see  my  paper  on  tho  Mammals  of  Massachusetts,  Bulletin  Mus.  Comp.  Zool., 
Vol.  I,  p.  166,  1869. 
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Cant's  (Vulpes)  virginianns  Rich.,  Faun.  Bor.  Am.,  I,  06,  I 

Vu/jHs  mrginianut  Dkkav,  New  fork  Fauna,  I,  4.'>,  pLrii,  fig.  2,  1842. — 

Aud.  &  Bach.,  Quad.  N.  Am.,  I,  162,  pi.  xxi,  1849. 
Vulpes  (Urucgon)  virginianus  Baird,  Mam.  X.  Am.,  138,  1857. 

Common. 

MUSTELIDJE. 

5.  Putorius  lutreolus  Cuvier.     Mink. 

Mustela  lutrcola  Linn.,  Syst.  Nat.,  66,  1766. 

Putorius  lutreolus  Cuv.,  Reg.  Anim.,  I,  148,  1817.  —  Allen,  Bull.  Mus.  Comp. 

Zo6L,  I,  175,  October,  1869. 
Putorius  vison  Gapper,  Zoul.  Journ.,  V,  202,  1830. 
Putorius  nigrescens  Aud.  &  Bach.,  Quad.  N.  Am.,  Ill,  104,  pi.  cxxiv,  1853. 

"Not  common."  —  Boardman.  I  did  not  meet  with  it.  It  is  well 
known  to  be  common,  however,  in  the  adjoining  States.  Audubon  and 
Bachman  speak  of  it  as  being  very  numerous  in  the  rice-fields  of  South 

Carolina 

6.  Lutra  canadensis  Sabine.     Otter. 

Abundant.  Its  fur,  however,  is  of  little  value,  compared  with  that 
of  northern  specimens,  and  the  animal  is  hence  not  much  hunted. 

7.   Mephitis  mephitica  Baird.     Common  Skunk. 

Viverra  mephitica  Shaw,  Mus.  Lever.,  172,  1792.  —  Ibid.,  Gen.  Zool.,  1,390, 

1809. 
Mephitis  chinga  Tiedem.,  Zool.,  362,  1808. 
Mustela  (Mephitis)   americana  Desm.,  Mamm.,  I,  186,  1820. 
Mustela  varians  Gray,  Charlesw.  Mag.  Nat.  Hist,  I,  581,  1837. 
"  Mustela  mesomelas  Licht.,  Darst.  Saugeth.,  I,  fig.  2." —  Gxorr.  St.  IIii...  \ 

de  la  Venus,  Zool.,  I,  133,  1855.  —  Max.  /a:  WlBD,  Atvhiv  fur  Natui_ 

XXVII,  218,  1861.  —  Baird,  Mam.  N.  Am.,  191).  1 E 
Mephitis  macroura  Aud.  &  Bach.,  Quad.  N.  Am.,  Ill,  11,1" 
Mephitis  mephitica  Baird,  Mam.  N.  Amer.,  195,  1857.  —  Anrv   B*IL  M 

Com.  Zool.,  I,  178,  October,  1869. 
Mephitis  occidentalis  Baird,  Mam.  N.  Amcr.,  194,  1857. 

Common  on  the  Lower  St.  John's,  but,  according  to  Mr.  Mayn:u\l, 
quite  unknown  on  the  Indian  River. 

8.  Mephitis  bicolor  Gray.    Littlb  Stupid  Ski 

Mephitis  bicolor  Gray,  Charlesw.  Mag.  Nat.   lli-t.,  1,  581,   1837.—  Bukp, 

Mam.  N.  Amer.,  196,  1857. 
Mephitis  zorilla  Licht.,  Abhand,  Akad.  Wise.   Berlin,  for  |fl 

Aud.  &  Bach.,  Quad.  N.  Amor.,  III.  876,  is:>4. 
Mephitis  interrupta  Licht.,  Abhaud.  Akad.  Wiss.  Berliu,  tb; 
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This  beautiful  little  animal  was  obtained  by  Mr.  C.  J.  Maynard  at 
Captain  Dummitt's,  where  it  was  said  to  be  common  in  the  scrub.  Mr. 
Maynard  says  they  are  domesticated  and  used  there  as  cats,  the  odor 
glands  being  removed  when  the  animals  are  young ;  they  become  very 
tame  and  are  quite  efficient  in  destroying  the  mice  {Hesperomys  sp.) 
that  infest  the  houses.  I  am  not  aware  that  this  animal  has  been 
reported  before  from  any  point  east  of  the  Mississippi  River.  It  has 
been  recently  ascertained  to  extend  northward  in  the  interior  as  far  as 
Central  Iowa.* 

9.  Procyon  lotor  Storr.    Raccoon. 

Ursus  lotor  Linne,  Syst.  Nat.,  48,  1758. 

Procyon  lotor  Baird,  Mam.  N.  Amer.,  209,  1857.  — Allen,  Bull.  Mus.  Comp. 

Zool.,  I,  181,  October,  1869. 
Procyon  Hernandezii  Wagler,  Isis,  XXIV,   514,  1831.  —  Baird,  Mam.  N. 

Amer.,  212,  1857.  —  Ibid.,  U.  S.  and  Mex.  Bound.  Surv.,  II,  Mam.,  22, 1859. 

Exceedingly  numerous. 

10.  Ursus  arctOS  Linne'.     Common  Bear. 

Ursus  arctos  Linne,  Syst.  Nat.,  69,  1766.  —  Cdvier,  Reg.  Anim.,  1. 142, 1817. 

Blainville.  —  Middendorff,  Sibirische  Reise,  II,  ii.  1854.  —  Gray, 

Proc.  London  Zool.  Soc.,  1864,  682.  —Allen,  Bull.  Mus.  Comp.  Zool.,  I, 

184,  October,  1869. 
Ursus  americanus  Pallas,  Spicelegia  Zool.,  XIV,  6,  1780.  — Gmelin,  Syst. 

Nat.,  I,  101,  1788.  —  Richardson,  Faun.  Bor.  Amer.,  I,  14,  1829.  — Acd. 

&  Bach.,  Quad.  N.  Amer.,  Ill,  187,   1853.  — Max.  zu  Wied  &  Mayer, 

Verbandl.  Akad.  der  Naturf.,  XXVI,  i,  33,  1857.  —  Baird,  Mam.  N.  Amer., 

225,  1857. 
Ursus  (Euarctos)  americanus  Grat,  Proc.  Lond.  Zool.  Soc.  1864,  692. 
Ursus  horribil is  Ord,  "  Gutbrie's  Geog.,  2d  Amer.  cd.,  II,  291,  299,  1815."  — 

Say,  Long's  Exped.,  II,  53,  1823.  — Baird,  Mam.  N.  Amer.  219. 
Ursus  horribilis,  var.  horriaceus,  Baird,  U.  S.  &  Mex.  Bound.  Survey,  Rep.,  II, 

Mam.,  24,  1859. 
Ursus  dnereut  Derm.,  Mam.,  I,  164,  1820. 

Ursus  (Dam's)  cinrrcus  Gray,  Proc.  Lond.  Zool.  Soc,  1864.  690. 
Ursus  fero.r  Richardson,  Faun.  Bor.  Amer.,  I,  24,  1829.  — Max.  zu  Wied, 

Reiso  in  dap  Innere  Nord  Amer.,  I,  488,  1839.  — Max.  zu  Wied  &  Mayer, 

Verhandl.  Akad.  dor  Naturforsch.,  XXVI,  39. 
Ursus  cinnmnomnts  Baird,  U.  S.  &  Mex.  Bound.  Survey  Rep.,  II,  Mam.,  29. 

•  See  H.  W.  Parker,  in  Amer.  Nat ,  Vol.  IV,  376,  August,  1870. 
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Numerous  and  often  troublesome,  occasionally  destroying  svvirv 
which  they  are  exceedingly  fond.     Judging  from   tlnir  track-   in  the 
swamps,  they  must  not  only  be  exceedingly  Dameroas,  bol  tome 

them  of  enormous  size.  The  several  skins  seen  by  me  were  all  in- 
tensely black.* 

CERVIDJE. 

11.  Cariacus  virginianus  Gray.    Virginia  Deer. 
Cervus  virginianus    Boddjert,    Elench.    Animal.,    I,    136,    1784.  —  Gmei.iv. 

SdlREBER,    DESMEREST,    AUD.    &   BACH.,    B>IRD,    &C 

Cariacus  virginianus  Gray,  Cat.  of  Bones  in  Brit.  Mus.,  266,  1862. 

Abundant  almost  everywhere.  Not  so  numerous  along  the  Lower 
St.  John's  as  in  the  more  unsettled  districts  further  south.  As  re- 
marked by  Professor  Baird,  the  Florida  deer  are  considerably  smaller 
than  those  of  the  Northern  States ;  so  much  so  that  it  is  a  fact  of 
common  observation. 

MANATID^. 
12.  Trichechus  manatus  Linnt.    Manatee. 

Trichechus  manatus  Linne,  Syst.  Nat.,  I,  34,  1 758. 

"Manatus  australis  Tilesius,  Jahrb.  der  Naturg.,  I,  23."  —  Gray,  Cat.  Seals 

and  Whales,  358,  1866. —  Murray,  Geog.  Distr.  Mam.,  202,  1866. 
Manatus  amer'  anus  Desm.,  Mam.,  507,  1822. 
Manatus  latirostris  Harlan,  Journ.  Phil.  Acad.  Nat  Sci.,  Ill,  390,  pi.  xii,  fig. 

1-3,  1824.  —  Ibid.,  Faun.  Amer.,  277,  1825. 

I  learn  from  Mr.  Maynard  that  the  manatee  is  still  quite  common  in 
Indian  River,  where  they  are  often  caught  in  nets.  They  come  into 
the  river  at  night  to  feed  on  the  mangrove  bushes.  Mr.  Maynard  did 
not  meet  with  them  in  Mosquito  Lagoon,  which  he  traversed  nearly  its 
whole  length,  and  he  thinks  they  do  not  occur  there. 

The  manatees  of  America  and  Africa  seem  to  be  very  closely  allied,  and 
to  number  at  most  but  two  species.  Those  of  the  same  species  also  appear 
to  be  exceedingly  variable  in  their  osteological characters.    Dr,  -I.  E.  Gray, 

*  In  my  recent  paper  in  this  Bulletin,  cited  abore,  I  hare  discussed  the  mutual  re- 
lationship of  the  numerous  supposed  species  of  land  bean  of  the  northern  hemispl 
The  close  affinity  between  the  bears  of  Northwestern  America  an. I  Northeastern  I 

is  especially  noticed;  but  at  that  time  I  was  not  aware  that  Tcmtninck,  in  the  Fauna 
Japoniea,  had  referred  the  large  land  hear  of  Japan  to  the  U.  ./"fox  o(  authors,  or  to 
the  so-called  "  grizzly  bear  "  of  Western  America.    This  indicates  the  very  .   ity, 

in  this  author's  opinion,  of  the  Japan  and  American  bears. 
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in  a  valuable  paper  entitled  "  On  the  Species  of  Manatees  (Manatus),  and 
on  the  Difficulty  of  distinguishing  such  Species  by  Osteological  Characters,"  * 
states  that  he  finds  the  African  and  American  species  are  distinguished  by 
only  a  single  character,  —  the  absence  of  the  nasal  bones  in  the  African 
species.  Ccncerning  the  individual  variation  in  the  skulls  of  the  two  species, 
he  observes  as  follows  :  "  "When  Cuvier  had  a  skull  of  the  American  and  one 
of  the  African  Manatee,  he  gave  eight  characters  by  which  the  African  skull 
could  be  known  from  the  American.  Now  we  have  a  series  of  skulls  of  each 
kind,  we  find  that  not  one  of  these  characters  will  separate  the  skulls  of  the 
two  countries  from  one  another.  Indeed,  the  skulls  of  each  kind  are  so 
variable  that,  after  having  them  laid  out  before  me  for  two  or  three  days, 
studying  them  every  now  and  then,  and  inducing  two  proficients  in  the  study 
of  bones,  and  in  observing  minute  characters,  to  give  me  their  assistance,  we 
came  to  the  conclusion  that  we  believed  there  was  no  character,  common  to 
all  the  skulls  of  each  kind,  which  could  be  used  to  separate  them.  As  a 
proof  of  the  difficulty  of  so  doing,  I  may  state  that  there  was  one  skull  in  the 
series  which  had  been  long  in  the  collection,  and  had  been  received  without 
any  habitat,  and  neither  of  the  three  could  decide  to  which  of  the  series  this 
skull  should  be  referred  ;  and  it  was  not  until  I  accidentally  observed  the 
character,  derived  from  the  absence  of  the  nasal  bones  in  the  African  kind, 
that  this  question  could  be  settled." 

Having  myself  been  struck  with  the  variability  of  osteological  as  well 
as  external  characters  in  individuals  of  the  same  species,  in  both  birds  and 
mammals,  —  a  matter  to  which  I  have  already  often  called  attention,  and  the 
consideration  of  which  occupies  a  considerable  portion  of  Part  III  of  the 
present  paper,  —  I  can  hardly  refrain,  in  this  connection,  from  citing  further 
the  judicious  remarks  of  Dr.  Gray  on  this  point.  "  The  examination,"  he 
says,  "  of  a  large  series  of  skulls  of  the  bears  (Ursus)  and  Paradoxuri,  shows 
how  difficult  it  is  to  distinguish  species  by  the  study  of  the  skulls  alone. 
Thus,  when  we  have  a  series  of  skulls  of  bears  from  different  localities,  which, 
from  their  external  form  and  habits,  are  known  to  be  distinct  species,  it  is 
easy  to  say  which  is  the  skull  of  U.  thibetanus,  U.  syriacus,  U.  arclos,  U. 
cinereus,  and  U.  americanua,  when  we  have  the  habitat  marked  on  each  ;  but 
the  true  test  of  the  power  of  distinguishing  the  one  from  the  other  is  to 
determine  to  what  species  a  skull  belongs,  of  which  we  have  no  information 
as  to  its  origin:  and  we  have  several  skulls  in  the  British  Museum  under 
these  Circumstances,  and  I  cannot,  with  the  best  assistance  at  my  command, 
determine  to  which  species  they  ought  to  be  referred.  And  it  is  the  same 
with  the  ParadoxurL"  u  If  this  is  the  case  with  the  skulls,"  he  continues, 
"how  must  the  difficulty  of  distinguishing  species  with  certainty  be  increased 
when  we  have  only  fossil  bones,  which  are  generally  more  or  less  imperfect, 
*^Ann  and  Mag.  Nat.  Hist.,  3d  Ser.,  Vol.  XV,  pp.  130-139,  1866. 
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to  examine  and  compare,  or  of  which  only  ft  faulted  number  of  exempli 

to  be  obtained  and  compared  ?     They  [the  -kull.^vary  in  mosl 
more  than  was  expected,  before 
collected  and  compared." 

These  observations  by  Dr.  Gray  are  fully  confirmed  by  my  own  itad 
and  I  hence  believe  that,  as  the  number  of  specimens  of  different  n 
increases  in  our  museums,  many  species  now  believed  to  be  valid  will  be 
found  to  rest  merely  on  individual  characters. 

VESPERTILIONID-ZE. 

13.  Lasiurus  noveboracensis  Gray.    Red  Bat. 

Vespertilio  noveboracensis  Erxl.,  Syst.  Reg.  Anim.,  135,  1717. 

Vespertilio  lasiurus  Gmel.,  Syst.  Nat.,  1788. 

Vespertilio  rubellus  Pal.  de  Beauv.,  Cat.  Peale's  Mus.,  1796. 

f  Vespertilio  cinereus  Pal.  de  Beauv.,  Ibid. 

f  Vespertilio  pruinosus   Say,  Long's  Exped.,  67,  1823.  —  Ricn.,  Faun.   Bor. 

Am.,  I,  1,  1829. 
Taphozous  rufus  Harlan,  Faun.  Amer.,  23,  182"). 
Lasiurus  rufus  Gray,  List  Mam.  Brit.  Mus.,  32,  1842. 
Lasiurus  noveboracensis  Tomes,  Proc.  Lond.  Zool.  Soc,  1857,  34. 
?  Lasiurus  pruinosus  Tomes,  Ibid.,  37. 
Lasiurus  noveboracensis  II.  Allen,  Mon.  N.  Am.  Bats,  15,  1864.  —  J.  A.  Allen, 

Bull.  Mus.  Comp.  Zobl.,  I,  207,  1869. 
?  Lasiurus  cinereus  H.  Allen,  Mon.  N.  Am.  Bats,  21. 

Common.     All  of  the  several  specimens  obtained,  both  by  nv 
and  Mr.  Maynard,  are  of  a  deep  cherry  red,  with  but  a  Blight  Blurting 
of  ash,  and  are  uniformly  much  darker  or  deeper  colored  than  any  I 
have  seen  from  the  Northern  States.     All  examined  (nine  specimen 
were  males. 

14.  ScotophilllS  fllSCUS  II.  Allen.     C.vuolinv    IUt 

Vespertilio fuscus  Pal.  de  Beauv.,  Cat.  Peale's  Mas.,  14,  17%.  —  I.i 

Proc.  Phil.  Acad.  Nat.  Sci.,  VII,  437,  1855. 
Vespertilio  carolinensis  Geoff    St.   IIii...  Ann.  da  Mas.,  VIII.  193,  1806,  pL 

xlvii,  fig.  7.  — Harlan,  North  Am.  .Jour.  Geol.  ft  Nat.  Sci.,  1  Q  — 

LeConte,  Proc.  Phil.  Acad.  Nat.  Sci.,  VII.  487. 
Vespertilio  arena t us  Say,  Long's  Expcd.,  167.  1823. 
Vespertilio  phaiops  Raf.,  Amer.  Monti'.  Ifag.,  445,  1S18. 
Vespertilio  ursinus  Temm.,  Mam.,  II,  234,  lv 
Scotophilusfuscits  II.  Ai.i.kn,  Mon.  N.  Am.  Bats,  31,  1S64. 
Scotophilus  carolinensis  II.  Allen,  Ibid.,  23. 

Common.     Several  specimens  taken. 
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15.  Scotophilus  georgianus  H  Allen.    Georgia  Bat. 

Scotophilus  georgianus  H.Allen,  Mon.  N.  Am.  Bats,  35,  1864,  nee.  syn. — 
J.  A.  Allen,  Bull.  Mus.  Comp.  Zool.,  Nor.  8,  1809. 

This  species  doubtless  occurs  in  Florida,  at  least  in  the  northern 
part,  since  the  capture  of  specimens  at  different  localities  in  Georgia 
and  at  New  Orleans  is  on  record.* 

16.  Nycticejus  crepuscularis  H.  Allen. 

Vespertilio  crepuscularis  LeConte,  McMurtrie's  Cuv.  An.  King.,  I,  432, 1831. 

Ibid.,  Proc.  Phil.  Acad.  Nat.  Sci.,  VII,  438,  1855. 
Nycticejus  crepuscularis  H.  Allen,  Mon.  N.  Am.  Bats,  12,  1864. 

A  specimen  collected  by  Mr.  Maynard  at  Jacksonville,  in  January, 
but  afterwards  lost,  I  refer  from  his  measurements  and  description  of  it 
to  this  species.  There  is  also  a  specimen  (No.  731)  in  the  Museum  of 
Comparative  Zoology,  collected  in  Florida  by  Mr.  Chas.  Belknap. 

17.  Corynorhinus  macrotis  H.  Allen.    Big-eared  Bat. 

Plecotus  macrotis  LeConte,  McMurtrie's  Cuv.  An.  King.,  I,  431,  1831. 
Plecotis  LeContei  Cooper,  Ann.  Lye.  Nat.  Hist.,  IV,  12,  1837. 
Synolus  macrotis  H.  Allen,  Mon.  N.  Am.  Bats,  63,  1864. 
Corynorhinus  macrotis  H.  Allen,  Proc.  Phil.  Acad.  Nat.  Sci.,  XVII,  173,  Aug. 
1865. 
A  specimen  of  this  species  from  Micanopy,  Florida,  collected  by  Dr. 
Bean,  is  cited  by  Dr.  Allen.f     This  Southern  species  ranges  northward 
along  the  coast  nearly  or  quite  to  the  Middle  States,  it  being  compara- 
tively common,  according  to  authors,  in  South  Carolina. 

NOCTILIONID.2E. 

18.  Nyctinomus  nasutus  Tomes. 

Molossus  nasutus  Spix,  Sim.  ct  Vesp.  Bras.,  60,  pi.  xxxv,  fig.  7,  1823. 
Nyctinomus  nasutus  Tomes,  Proc.  Lond.  Zool.  Soc.,  1861,  68.  —  H.  Allen, 
Mon.  N  Am  Bats,  7,  1867. 

This  widely  distributed  southern  species  should  unquestionably  be 
included  among  the  mammals  of  Florida.  It  has  been  reported  from 
Texas,  Louisiana,  South  Carolina,  and  the  West  Indies, t  as  well  as  from 
South  America,  as  far  south  even  as  Buenos  Ayres.§     Specimens  in 

*  Dr.  H.  Allen,  Monograph  of  North  American  Bats,  p.  38. 

t  Ibid.,  p.  55. 

t  Ibid.,  p.  10. 

§  Tomes,  Proc.  Lond.  Zool.  Soc.,  1861,  p.  68. 
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the  Museum  of  Comparative  Zoology  from  Ilayti,  collected  bj  Mr.  P.  R. 
Uhler,  have  been  identified  by  Dr.  Harrison  Allen  as  of  thi- 

19.  Megadermatidae  Sp.f 
A  large  species  of  bat  was  noticed  by  both  Mr.  Maynard  and  my- 
self, but  as  it  always  flew  very  high,  neither  of  us  obtained  it.  It 
was  very  much  larger  than  any  other  species  yet  described  from  the 
United  States,  and  is  doubtless  a  West  Indian  form ;  probably  a  spe- 
cies of  Megadermatidae. 

SORECID^I. 

20.  Blarina  brevicauda  Baird.    Mole  Shrew. 

Sorer  brevicaudus  Say,  Long's  Exped  ,  I,  164,  1862  -63. 

Sorex  parvus  Say,  Ibid.,  164. 

Sorex  talpoides  Gapper,  Zool.  Joum.,  V,  208,  pi.  viii,  1830. 

Sorex  carolinensis  Bach.,  Joum.  Phil.  Acad.  Nat.  Sci.,  VII,  366,  pi.  xxvi, 

fig.  3,  1837. 
Sorex  cincreus  Bach.,  Ibid.,  373,  fig.  3. 
Sorex  Dekayi  Bach.,  Ibid.,  377,  fig.  4. 

Corsira  (Blarina)  talpoides  Gray,  Proc  Lond.  Zool.  Soc,  V,  124,  1837.  f 

Blarina  brevicauda  Baird,  Mam.  N.  Am.,  42,  pi.  xxx,  fig  6,  185". —  Allen, 

Bull.  Mas.  Comp.  Zool.,  I,  212,  October,  1869. 
Blarina  talpoides  Baird,  Mam.  N.  Am.,  37,  pi.  xxx,  fig  5. 
Blarina  carolinensis  Baird,  Ibid.,  45,  pi.  xxx,  fig.  8. 
Blarina  cinerea  Baird,  Ibid.,  48,  pi.  xxx,  figs.  9  and  10,  young. 
Blarina  erilipes  Baird,  Ibid.,  51,  pi.  xxviii,  young. 
Blarina  Berlandien  Baird,  Ibid.,  53,  pi.  xxviii,  young. 

A  single  specimen  of  Blarina  from  Indian  River,  Florida,  collect.  .1 
by  Mr.  G.  Wurdemann,  is  mentioned  under  "BUnina  vinerea."  by  Pro- 
fessor Baird,  as  having  been  received  at  the  Smithsonian  Institution.* 
While  it  may  be  of  a  species  distinct  from  II  brevicauda,  it  Beems  more 
probable  that  it  is  the  young  of  that  species  as  1  have  elsewhere  stated. t 
Sorex  cinereus  of  Bachman, \  which  Professor  Baird  Cltefl  as  a  Bynonyme 
of  his  Blarina  cinerea,  Dr.  Bachman   subsequently  regarded  a- 

young  of  his  S.  carolinensis^  which  is  the  same  as  B.  taljmidt's  H  bn- 
vicauda  of  recent  writers. 

*  North  American  Mammals,  p.  50 

t  Bull.  Mas.  Com.  Zool.,  Vol.  I,  No.  8,  p.  212. 

X  Joum.  Phil  Acad.  Nut.  Sci.,  Vol.  VII,  1887,  p   373,  pi.  xxiii,  fig.  8. 

§  Quadrupeds  of  North  America,  Vol.  Ill,  p  344. 
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TALPIDJE. 
21.  Scalops  aquaticus  Fischer.  Shrew  Mole. 
Several  specimens  of  this  species  from  Indian  River  and  Jacksonville, 
Florida,  are  mentioned  by  Professor  Baird  in  his  list  of  the  specimens 
of  this  species  in  the  Museum  of  the  Smithsonian  Institution,  in  his 
Report  on  North  American  Mammals.  Mr.  Boardman  has  also 
informed  me  that  it  is  not  uncommon  there. 

SCIURID^J. 

22.  Sciurus  niger  Linne.    Southern  Fox  Squirrel. 

Sciurus  niger  Linne,  Syst.  Nat.,  I,  64,  1758. 
Sciurus  vulpinus  Gmel.,  Syst.  Nat.,  I,  147,  1788 
Sciurus  vulpinus  et  sgn.  Baird,  Mam.  N.  Am.,  246,  1857. 

Common.  Confined  chiefly  to  the  pine  woods.  Extremely  variable 
in  general  color,  the  variations  in  this  respect  ranging  from  pale 
yellowish  gray  to  black.  The  specific  name  niger  of  Linne  is  the  one 
which  has  unquestionably  the  priority,  as  observed  by  Professor  Baird, 
and  its  applying  only  to  a  single  stage  of  coloration,  inasmuch  as  it  is 
a  common  one,  does  not  seem  to  be  sufficient  reason  for  rejecting  it, 
since  it  is  as  applicable  as  any  name  referring  to  its  color  can  be,  and 
is  not  likely  to  seriously  mislead.* 

23.  Sciurus  carolinensis  Gmelin.    Gray  Squirrel. 

Sciurus  carolinensis  Gmel.,  Syst.  Nat.,  I,  143,  1788.  —  Baird,  Mam.  N.  Am., 

256,  1857. 
"  Sciurus  cmereus  Schreber,  Saugcth.,  IV,  766,  pi.  ccxiii,  1792." 
Sciurus  niger  Godman,  Am.  Nat.  Hist.,  II,  133,  1826. 
Sciurus  leucotis  Gapper,  Zool.  Journ.,  V,  206,  pi.  xxi,  1830. 

Exceedingly  abundant,  and  generally  very  tame.  Two  of  my  party 
shot  a  dozen  one  evening  in  less  than  half  an  hour  at  Hawkinsville. 
They  are  considerably  smaller  than  at  the  North,  and  also  differ  some- 
what in  color  from  northern  specimens,  the  gray  being  more  suffused 
with  brownish  than  in  the  gray  northern  type. 

The  fifty  or  sixty  specimens  carefully  examined  were  quite  uniform 
in  color  and  generally  so  in  size.  The  yellowish-brown  patch  on  the 
back  usually  present  in  the  gray  type  of  this  species  was  of  greater 
extent  and  less  distinctly  defined    than   in   northern    examples.      No 

*  See  Buird,  North  American  Mammals,  p.  248. 
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dusky  or  black  varieties  were  noticed,  nor  could   I   Irani   that  they  ex- 
isted here.     Their  voice  is  not  so  heavy  as  that  of  the  northern  animal, 
but  in  no  other  respects  than  in  those  above  mentioned  do  they  differ 
from  it.     Professor  Baird  has  quite  fully  described  the  gradual  In 
tion  from  the  common  gray  to  the  glossy  black   type  of  colorati 
at  the  North,  where  the  dark  varieties  are  moat  common.4 

Measurements  of  Florida  Specimens. 
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24.  Geomys  pineti  Rafinesqw.    "  Salamander." 

Geomys  pinelis  Raf.,  Amer.  Month.  Mag.,  II,  45,  1817. 

Pseudosloma  Jloridana  Aud.  &  Bach.,  Quad.  X.  Am.,  Ill,  242,  pi.  cl,  fig.  1, 1853. 

Common,  but  mainly  confined  to  the  drier  portions  of  the  pine  woods. 
The  five  specimens  collected  by  me  differ  very  much  in  size,  and 
considerably  in  color,  some  of  them  being  plumbeous  and  others  brown- 
ish-plumbeous ;  in  other  words,  some  are  much  darker  than  others. 
The  difference  in  size  appears  to  be  mainly  due  to  age.  This  species 
extends  southwards  at  least  as  far  as  Lake  Harney,  and  at  some  locali- 
ties is  particularly  numerous,  the  little  hillocks  of  earth  it  throws 
up  sometimes  nearly  covering  the  ground. 

MURIDiE. 

25.  Mus  decumanus  Pallas.    Brown  Rat. 
Abundant  at  Jacksonville,  but  not  observed  by  any  of  my  party  on 
the  Upper  St.  John's,  nor  by  Mr.  Maynard  on  Indian  River. 

Although  no  other  species  of  Mus  was  observed,  it  is  not  improba- 
ble that  the  common  mouse  (31.  musculus)  occurs  in  the  vicinity  of  the 
towns.  It  was  not  found  on  the  Upper  St.  John's  (to  which  locality  it 
probably  has  not  yet  extended),  where  the  common  house  mice  are  a 
species  of  Hesperomys,  as  are  also  the  house  mice  on  Indian  River, 
according  to  Mr.  Maynard.  Neither  was  any  species  of  Reithrodon 
obtained.  The  R.  humilis,  which  occurs  in  Georgia  and  South  Caro- 
lina, is  certainly  to  be  expected  in  Northern  Florida ;  but  it  has  not 
yet  to  my  knowledge  been  reported  from  there. 

26.  Hesperomys  leucopus    Wayner.     "White-footed  Mouse. 

Mus  sylvaticus,  var.  Erxl.,  Syst.  Reg.  An.,  I,  390,  1775. 

Mus  leucopus  Desm.,  Mam.,  II,  307,  1822.  —  Aud.  &  Bach.,  Quad.  N.  Am., 

I,  300,  pi.  xlvi,  1849. 
Mus  agrarius  Godman,  Am.  Nat.  Hist.,  II,  1826. 
Mus  ?)oveboracensis  Selys-Longch.,  Etude  Mieromam.,  67,  1839. 
Mus  Emmmsii  Dekay,  Emmon's  Rep.  Quad.  Mass.,  61,  1840. 
Cricetus  myoides  Gapper,  ZooL  Journ.,  1830,  204. 
]/<speromys  polionotus  Wagner,  Wiegm.  Arch.,  1843,  ii,  52. 
t  Hesperomys ■  coanatus  LeConte,  Proc.  Phil.  Acad.  Nat.  Sei.,  VI,  442,  1852. 
Hespemmu.,  leucopus  LeConte,  Ibid.,  413. —  Baibd,  Mam.  N.  Am.,  459,  1857. 

—  Allen,  Bull.  Mus.  Comp.  Zool.,  I,  227,  October,  1869. 
Hesperomys  myoides  Baird,  Mam.  N.  Am.,  472. 
Hesperomys  indianus  Max.  zu  Wied.,  Arch,  fur  Naturg.,  XXVIII,  i,  111,  1862. 
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A  mouse  provisionally  referred  to  this  species  was  abundant,  i 
cially  at  certain  localities.     At  my  first  camp,  about   twenty-five  mOei 

above  Jacksonville  (near  Hibernia),  an  Hetperomyt  and   th<-    wood  rat 

(Neotoma  jioridana)  were  excessively  numerous.     At  evening  tfa 
began  scampering  over  the  leaves,  their  little    footsteps  being   heard 
in  every  direction  ;  at  times  they  approached  so  Dear   tin;  camp-fire 
to  be  distinctly  seen.     They  ascended  the  bushes,  and  could  be  beard 

on  the  lower  branches  of  the  trees.  Some  of  my  party  being  unac- 
customed to  such  manifestations  of  nocturnal  life,  were  at  first  filled 
with  apprehension  as  to  the  character  of  their  visitors,  and  could 
scarcely  be  convinced  that  the  place  was  not  infested  with  \><> 
snakes  or  other  dangerous  animals.  Depending  upon  my  trap-  tor 
specimens,  which  unfortunately  for  me  the  mice  avoided,  I  secured  but 
two  or  three  examples  of  the  Hesperomys  so  abundant  here.  These, 
with  several  others  obtained  by  me  elsewhere,  as  also  others  obtained 
on  Indian  River  by  Mr.  Maynard,  including  both  young  and  adult, 
are  undistinguishable  from  the  common  H.  leucopus  of  the  North,  the 
young  being  deep  plumbeous. 

I  observed  at  this  place  a  fact  in  respect  to  the  habits  of  the  Hes- 
peromys I  had  not  previously  noticed  nor  seen  pointed  out,  though  it 
was  noticed  in  all  the  parts  of  Florida  I  visited.  I  refer  to  its  habit  of 
cutting  off  the  branches  and  main  stems  of  the  young  saplings.  I  at 
first  supposed  this  work  to  be  that  of  the  wood-boring  larva  of  some 
coleopterous  insect,  so  nearly  did  the  "pruning"  resemble  that  of  the 
so-called  "  oak-pruners "  (Cerambycidce  sp.).  A  closer  examination, 
however,  showed  that,  instead  of  the  twigs  being  smoothly  cut,  a-  by  a 
boring  insect  working  from  within  outwards  and  Beveling  t!*-  hark 
last,  the  cutting  was  begun  from  without,  and  that  a  considerable  por- 
tion of  wood  had  been  gnawed  away,  both  the  cut  surfaces  being 
highest  at  the  middle.  Marks  of  the  teeth  of  these  little  gnai 
were  also  generally  clearly  distinguishable.  No  traces  of  boring  by 
insect  larvae  could  be  detected  near  the  severed  point.  The  branches 
thus  cut  are  generally  of  about  the  size  of  one's  linger,  and  are  usually 
the  main  stem  of  a  young  sapling.  Various  species  of  trees  are  thus 
mutilated;  but  as  they  are  usually  destitute  of  fruit,  the  pun 
these  animals  in  this  work  is  not  apparent  It  is  a  habit  ihat  may  be 
common  to  the  Hesperomys  of  the  North,  but  I  have  never  seen  it 
referred  to.     These  little  animals  being  a  hundred-fold  more  nu.uerous 
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in  East  Florida  than  they  generally  are  in  the  Northern  States,  their 
work  would  here  be  of  course  much  more  noticeable. 

27.  Hesperomys  aureolus  Wagner.    Golden  Mouse. 

Arvicola  Nuttulli  Harlan,  Month.  Amer.  Journ.  Geol  &.  Nat.  Sci.,  I,  446, 
1842. — Ibid.,  Med.  &  Phys.  Researches,  55,  pi. ,  1835. 

Mus  {Calomys)  aureolus  Aid.  &  Bach.,  Journ.  Phil.  Acad.  Nat.  Sci.,  VIII, 
302,  1842.  —  Aud.  &  Bach.,  Quad.  N.  Am.,  II,  305,  pi.  xcv,  1851. 

Hesperomys  aureolus  Wagner,  Wieg.  Archiv,  1843,  ii,  51. 

Hesperomys  Nutlalli  Baird,  Mam.  N.  Am.,  4G7,  1857. 

A  single  specimen  which  I  refer  to  this  so-called  species  was  obtained 
by  Mr.  Maynard  at  Dummitt's.  While  this  example  is  of  the  size  and  gen- 
eral proportions  of  H.  leucopus,  it  is  markedly  different  in  color,  being  of  a 
bright  golden  yellow  above,  which  color  reaches  on  the  outside  of  the  legs 
to  the  feet ;  the  under  surface  has  also  a  yellowish  wash.  It  also  differs  in 
the  texture  of  its  fur,  which  is  remarkably  soft  and  fine.  It  is  a  little  lighter 
colored  than  Audubon  and  Bachman's  description  and  figure  of//,  aureolus 
represent  that  animal  to  be,  but  the  distribution  of  the  colors  is  the  same, 
the  specimen  in  question  being  not  orange,  but  bright  yellowish-cinnamon. 
It  is,  however,  much  nearer  this  than  to  Dr.  Harlan's  Arvicola  Xuttalli. 
The  latter  does  not  differ  very  appreciably,  judging  from  Dr.  Harlan's 
very  unsatisfactory  description  and  his  wretched  figure  of  it,  which 
was  evidently  made  from  a  badly  stuffed  skin.  Mr.  Maynard  believes 
the  specimen  referred  to  above  to  be  a  young  animal,  and  states  that  it 
was  so  regarded  by  the  people  in  whose  house  it  was  caught.  He  further 
informs  me  that  he  captured  another  of  the  same  color,  but  very  much 
larger,  which  was  lost.  This  he  regards  as  merely  the  adult  of  the  same 
species.  His  measurements  show  the  latter  to  have  agreed  in  size  and 
proportions  with  the  so-called  H.  gossypinus.  The  texture  of  the  fur  of 
the  small  specimen  above  referred  to  agrees  with  that  of  the  plumbeous, 
immature  stage  of  //.  leucopus.  This  form,  whether  a  valid  species  or 
not,*  is  now  known  to  occur  in  Southeastern  Pennsylvania,  Southern 
Illinois,  Georgia,  Florida,  Mississippi,  Missouri,  and  at  several  intermediate 
points. 

28.  Hesperomys  gossypinus  LoConte.    Cotton  Mouse. 

Hesperomys  gossypinus  LeConte,  Proc  Phil.  Acad.  Nat.  Sci..  VI,  411,  1853. 
—  Baird,  Mam.  N.  Am.,  409,  1857. 

*  This  and  the  following  species  are  only  provisionally  adopted.  See  a  previous 
number  of  tins  Bulletin  (Vol.  I.,  No.  8,  p.  227)  for  a  fuller  expression  of  my  views  as 
to  the  number  of  North  American  species  of  this  group,  and  their  mutual  affinities. 
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Several  specimens  were  obtained,  corresponding  IB 
with  what  LeConte  and  Baird  have  described  under  this  Dame.     It  is 
apparently  common.  As  I  have  previously  Btated  elsewhere,4  these  Flor- 
ida specimens  have  well-developed  cheek-pouches. 

The  specimens  in  question  are  rather  larger  than  any  example*  of  //. 
leucopus  I  have  seen  from  the  Northern  States,  thej  g  very  well  in 

measurements  with  the  two  specimens  cited  by  Professor  Baird.  j  Hie 
Urge  size  of  these  specimens,  conjoined  with  their  southern  habitat,  s 
Beem  at  first  to  clearly  indicate  their  being  distinct  from  //.  /-  ucopUB,  as 
they  are  at  Least  one  third  larger  than  the  average  size  of  the  latter  at  the 
North.  Professor  Baird  in  speaking  of  this  species  observes  :  "Tin 
every  reason  to  consider  this  mouse  as  specifically  distinct  front  //.  leuco- 
pus of  the  North;  although  skins,  when  much  stretched  (as  Noe.  1105, 
1112,  from  Middleboro',  Massachusetts),  of  the  latter,  may  measure  as 
much  as  those  recorded  here,  yet  they  are  certainly  actually  smaller,  as 
shown  hy  the  feet,  which  never  attain  anything  of  the  length  of  .45  for  the 
anterior  and  .90  for  the  posterior."  But  he  is  "hardly  satisfied,"  he  adds, 
"that  this  animal  is  different  from  the  smaller  //.  leucopus,  as  the  differ- 
ence in  size  is  no  greater  than  is  to  be  seen  in  a  series  of  Hesperomys  from 
more  northern  localities.  The  tail  is  duskier  beneath  than  in  //.  cdgnatU8% 
and  the  sides  more  rusty;  otherwise  I  can  realize  only  the  lar 
Should  both  [//.  cognatus  and  H.  gossypinus"]  prove  to  be  the  same,  the 
name  //.  gossypirius  must  of  course  take  precedence." 

As  already  observed,  the  prevailing  form  of  the  Hesperomjfi  of  Past 
Florida  is  not  essentially  different  from  a  large  proportion  of  the  //. 
leucopus  of  the  North,  either  in  measurements,  proportions,  or  color, 
although  it  is  unmistakably  referable  to  the  BO-called  //.  COgnalus,  which 
has  been  supposed  to  replace  in  the  Southern  Atlantic  and  Gulf  States  the 
II.  leucopus  of  the  more  northern  ones.  If,  as  I  have  elsewhere  BUggi 
(Joe.  cit.),  as  Professor  Baird  admits  may  be,  and  as  the  facts  seem  to  indi- 
cate, H.  gossypirius  is  inseparable  from  //.  cognatust  and  the  latter  being 
most  unquestionably  referable  to  //.  leucopus,  it  would  seem  that  //. 
sypinus  must  also  be  referred  to  the  //.  leucopus. 

Respecting  the  variations  in  this  Bpecies  and  the  affinities  of  the  //• 
gossypinus,  Audubon  and  Bachman  observe  as  follows:  "  That  a  spe< 
widely  distributed  and   subject    to  so  many  variations  in   gize,   length  of 
tail,  and  color,  should  have  been  often  described  under  different   nam 
not  surprising.      "We    have    ourselves   often   been    in  a   stau    of  doubt   on 
obtaining  some  striking  variety.     The  name  II>/puihzus  gossypirius  of  our 

*  Bulletin  Has.  Comp.  Zobl.,  Vol.  I,  No.  B,  n.  1*9,  lMfc 

t  Mam.  N.  Am.,  p.  469. 


182  BULLETIN   OF  THE 

friend  Major  LeConte  (see  Appendix  to  McMurtrie's  translation  of  Cuv. 
An.  Kingd.,  Vol.  I,  p.  434)  was  intended  for  tins  species,  as  it  is  found  in 
the  Southern  States.  We  were  for  several  years  disposed  to  regard  it  as 
distinct,  and  have,  not  without  much  hesitation,  and  after  an  examination 
of  many  hundred  specimens,  been  induced  to  set  it  down  as  a  variety 
only."  These  authors  also  remark  that  they  are  considerably  larger  in 
the  Carolinas  than  in  the  Eastern  States.* 

29.  Hesperomys  palustris   Wagner.     Rice-field  Mouse. 

Mus  palustris  Harlan,  Am.  Journ.  Sci.,  XXXI,  386,  1837. 

"  Hesperomys  palustris  "Wagner,  Supplem.  Schreb.  Saugeth.,  Ill,  543,  1843." 

Hesperomys  (Oryzomys)  palustris  Baird,  Mam  N  Am.,  482,  1857. 

Arvicola  oryzviora  Aud.  &  Bach.,  Quad.  N.  Am.,  Ill,  214,  pi.  cxliv,  fig.  3, 1857. 

No  specimens  of  this  species  were  obtained  by  either  Mr.  Maynard 
or  myself.  Its  habitat  is  usually  given  as  South  Carolina  and  Georgia, 
but  Audubon  and  Bachman  state :  "  The  late  Dr.  Leitner  brought  us  a 
specimen  obtained  in  the  Everglades  of  Florida."  f  It  in  all  probabil- 
ity occurs  also  in  East  Florida.  The  above-mentioned  authors  give  it  as 
somewhat  common  in  the  salt-marshes  near  Savannah  and  Charleston. 
Professor  Baird  has  received  it  from  Columbus  and  St.  Simon's  Island, 
Georgia,  and  Society  Hill,  South  Carolina. 

30.  Neotoma  floridana  Say  $>  Ord.    "Wood  Rat. 

Mus  jloridanus  Ord,  Bull.  Soc.  Philom.,  1818,  181.  —  Say,  Long's  Exped., 

I,  54,  1823. 
Arvicola  floridana  Harlan,  Faun.  Amcr.,  141,  1825. 
Neotoma  floridana  Say  &   Ord,  Journ.  Phil.  Acad.  Nat.  Sci.,  IV,   ii,   352, 

1825.  — Baird,  Mam.  N.  Am.,  487,  1857. 

I  found  this  species  very  abundant  on  the  Lower  St.  John's,  espe- 
cially around  Jacksonville  and  Hibernia,  but  I  did  not  meet  with  it 
above  Lake  George.  The  old  residents  about  Hawkinsville  seemed 
wholly  unacquainted  with  it.  Mr.  Maynard  also  failed  to  meet  with  it 
on  Indian  River.  It  hence  appears  probable  that  it  may  not  occur 
very  frequently  in  the  southern  part  of  the  peninsula.  Professor  Baird, 
however,  has  recorded  a  specimen  from  "Indian  River,  Fla.,"  collected 
by  Dr.  Wurdemann. 

The  present  usual  northward  range  of  this  species  does  not  appear 
to  extend  beyond  North  Carolina  ;  but  Professor  Baird,  writing  in  1857, % 

*  Quad.  N.  Amcr.,  Vol.  I,  pp.  301,  305.  J  Mam.  X.  Am.,  p.  489. 

t  Ibid.,  Vol.  Ill,  p.  216. 
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remarks:  "A  few  specimens  of  unusually  large  size  i 
some  years  ago  by  J.  G.  Bell,  near  Piermont,  on  the   I Iu<U<ii:  I; 
but  I  have  not  heard  of  any  in  intermediate  localities  [New  Yoik  aod 
Society   Hill,  South   Carolina]."      Mr.   George   Git  tea   that  be 

"caught  a  specimen,  many  years  ago,  in  Massachusetts."4  Audu- 
bon and  Bachman  remark  that  specimens  of  it  have  been  obtained  in 
North  Carolina,  and  that  they  had  ''observed  a  few  oeets  in  the  vail-vs 
of  the  Virginia  mountains,"  and  that  they  had  "  somewhere  heard  it 
stated  that  one  or  two  had  been  captured  as  far  to  the  north  as  Mary- 
land." f 

31.  Sigmodon  hispidus  Say  <j-  Orel.    Cottox  Rat. 

Arvicola  hispidus  Godman,  Am.  Nat.  Hist.,  II,  G8/1826. 

Arvicola  hortensis  Harlax,  Faun.  Am.,  138,  1825. 

Arvicola  ferrwjineus  Haklax,  Am.  Journ.  Sci.,  X,  285,  1826. 

Sigmodon  hispidum  Say  &  Oko,  Journ.  Phil.  Acad.  Nut.  Sci.,  IV,  ii,  354,  pi.  x, 

figs.  5-8,  1825.  —  Baird,  N.  Am.  Mam.,  503,  1857. 
Sigmodon  Berlandieri  Baird,  Proc.  Phil.  Acad.  Nat.  Sci.,  VII,  333,  1855. — 

Ibid.,  N.  Am.  Mam.,  504. 

Abundant  throughout  the  country  along  the  St.  John's  River, 
and  also  on  Indian  River,  whence  Mr.  Maynard  brought  fifteen  speci- 
mens. They  are  quite  a  pest  to  the  farmers,  who  often  successfully 
resort  to  poison  to  reduce  their  numbers.  By  scattering  grain  poi- 
soned with  strychnine  about  their  fields  they  are  able  to  destroy  hun- 
dreds with  slight  trouble.  Different  specimens  vary  considerably  in 
color,  from  gray  through  yellowish-brown  to  rufous.  The  BO-called 
Sigmodon  Berlandieri,  from  Texas  and  New  Mexico,  seems  undistin- 
guishable  from  S.  hispidus. 

In  its  general  economy,  the  cotton  rat  represents  the  Arriohc  ot  the 
North,  especially  A.  riparius. 

Concerning  S.  Berlandieri,  Professor  Baird  remarks:  M  This 
readily  distinguishable  from  S.  hispidus  by  the  much  lighter  color  above, 
where  it  is  grayish-yellow  brown  instead  of  distinct  reddish-brown ;  the 
tail  is  considerably  longer  and  covered  by  finer  annuli.  The  tOCfl  are 
shorter,  and  the  metatarsus  shorter,  while  the  feet  are  nearly  the  same 
length.  The  claws,  however,  are  much  weaker."  The  tail  in  tin-  BJX 
is  said  to  be  "  equal  to  or  longer  than  the  trunk  "  :  the  M  color  above  gray- 
ish-yellow brown,  lined  with  black  ";  while  5.  hispidus  is  said  to  hu\o  the 

*  Nat.  Hist.  Wash.  Terr.,  Zobl.,  p.  12S,  I860, 
t  Quad.  N.  Am.,  Vol.  I,  p.  30. 


184 


BULLETIN   OF   THE 


tail  "  less  than  the  trunk,"  and  "  the  color  above  reddish  brown,  lined  -with 
very  dark  brown."  The  specimens  from  Florida  examined  by  me  are 
mainly  of  the  gray  type,  and  hence  like  S.  Berlandieri,  but  some  were  de- 
cidedly rufous,  or  like  S.  hispidus.  In  "  Mammals  of  North  America  ' 
measurements  of  specimens  of  the  so-called  S.  Berlandieri  are  given,  and 
of  twelve  of  S.  hispidus.  In  the  latter  the  length  of  the  tail  to  the  length 
of  the  trunk  is  as  69  to  100  ;  in  the  former  (£.  Berlandieri)  as  63  to  100  ! 
It  hence  appears  from  Professor  Baird's  own  measurements  that  the  S. 
Berlandieri  is  far  from  having  the  tail  relatively  the  longer.  The  other 
distinctions  are  based  on  too  few  specimens  to  have  much  value,  since  indi- 
vidual variations  of  the  same  character  are  common. 

32.  Arvicola  pinetorum  LeConte.    Pine  Mouse. 
Psammomys  pinetorum  LeConte,  Ann.  N.  Y.  Lyceum  Nat.  Hist.,  III.  132,  pi  ii, 

1829. 
Arvicola  scalopsoides  Aud.  &  Bach.,  Journ.  Phil.  Acad.  Nat.  Sci.,  VIII,  299, 

1842. 
Arvicola  pinetorum  Add.  &  Bach.,  Quad.  N.  Am.,  II,  216,  pi.  lxxx,  1851. 
Arvicola  (Pitymys)  pinetorum  Baird,  N.  Am.  Mam.,  544,  1857. 

Included  on  the  authority  of  Audubon  and  Bachman,  who  state  that 

they  had  received  it  from  Florida,  Alabama,  Mississippi,  and  Georgia. 

Professor  Baird  also  cites  specimens   from    Georgia  and   Louisiana. 

This  is  the  most  southern  of  the  Arvicolce,  and  the  only  one,  except 

A.  austeruSy  whose  habitat  includes  the  Gulf  States. 

LEPORID^S. 

33.    Lepus  sylvaticus  Back.    Gray  Rabbit. 
Lepus  americanus  Desm.,  Mam.,  II,  351,  1822.  —  Harlan,  Faun.  Amer.,  193, 

1825. 
Lepus  sylvaticus  Bach.,  Journ.  Phii.  Acad.  Nat.  Sci.,  VII,  1837.  —  "Waterh., 

Nat.  Hist.  Mam.,  II,  116,  1848. —Aud.  &  Bach.,  Quad.  N.  Am.,  I,  173, 

pi.  xxii,  1849.  — Baird,  Mam.  N.  Am.,  597,  1857. 

Abundant.     Mr.  Maynard  obtained  a  specimen  but  a  few  weeks  old, 
at  Dummitt's,  as  early  as  the  16th  of  February. 

34.    Lepus  palustl'is  Bacliman.    Marsh  Babbit. 
Li'pns  palustris  Bach  ,  Journ.  Phil.  Acad.  Nat.  Sri.,  VII,  194,  336,  pi.  xv,  xvi, 
1837;    Hi  id.,    VIII,  79,  1839. —Aud.    &   Bach.,   Quad.   N.    Am.,  I,  151, 
pi.  wiii,  1849. —Baird,  Mam.  N.  Am.,  615,  1857.  —  Couks,  Troc.  Bost. 
Soc.  Nat.  Mist.,  XIII,  86,  1869. 
Common,  especially  on  the  Lower  St.  John's.* 

*  See  on  the  habits  and  anatomy  of  this  species  a  paper  by  Dr.  Elliott  Coues,  Proceed. 
Bost.  Soc.  Nat.  Hist,  Vol.  XIII,  pp.  66  -  101,  June,  1869. 
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DIDELPHIDJE. 

35.    Didelphys  virginiana  SI         Oi —  urn. 
Didelphys  virginiana  Shaw,  Gen.  Zoo]  ,  I.  4 71,  pL  erii,  I890L—  Dli 

BABLAN,  Ti mminck,  WaTERHOUSB,   BaIBD,  and  DBOSl  other  autl. 

?  "  Didelphys  maraupialU  Senium.,  Saugeth.,  Ill,  pi.  cxlr,  1778." 

Didelphys  californiea  Bennett,   Proa   Loud  Zoo]    B 
Wagner,  Watkuholsk,  Aid.  «.v  Bacb.  (from  Bennett).  —  Baud,  ' 
N.  Am.,  2.33,  1857.  —  Baikd,  U.  S.  ft  Bfex   Bound.  Surv.  U- p.,  II,  \ 
32,  1859. 

Didelphys  breviceps  Bennett,  Proc.  Lond.  Zool.  Soc,  I,  40,  1833.  —  Ws 
house,  Nat.  Hist.  Mam.,  I,  477,  1846  (from  Bennett  ').  —  Al  i>.  ft   15  v«  ii., 
Quad.  N.  Am.,  Ill,  330,  1851  (from  Bennett). 

Didelphys  prmnosus  Wagner,   Wiegmann's   Archir,    1842,  858.  —  Water- 
house,  Nat.  Hist.  Mam.,  I,  477,  1846,  (from  Wagner). 

Abundant. 

This  species  is  quite  variable  in  its  color-markings,  and  remarkably 
in  many  other  features,  especially  in  the  length  and  size  of  the  note,  and 
in  the  size  and  proportions  of  the  skull,  even  in  specimens  from  the  same 
locality.*     Slight  and  quite  inconstant  differences  also  occur  between  ex- 
amples  from   the  Southern  States,  Texas,  Mexico,   and    California.      It 
would,  in  fact,  be  quite  unusual  if  specimens  of  any  species  ranging  BO 
widely  should  not  be  found  to  differ  somewhat  at  localities  so  widely  - 
rated.     Two  supposed  species   of  North    American  Didelphys  described 
by   Mr.  Bennett,  as  cited  above,  have  been   quoted  by  numerous  other 
authors,  and  by  them  currently  adopted,  without   apparently  an  exam- 
ination of  their  merits.     Professor  Band,  rejecting  one  of  them,  hat 
deavored  to  separate  the  opossums  occurring  west  of  the  Mississippi  valley 
from  those  living  farther  eastward,  designating  the  western  one  a-*  1>. 
fornica.     The  distinctions  claimed  are  somewhat  similar  to  t!  1  ai 

distinguishing  the  so-called  Procyon  Hernandezii  of  the  western  half  of 
the  continent  from  the  P.  lot  or  of  the  Atlantic  States.      They  arc  equally 
slight  and  unsatisfactory,  and   at   most  mark  but    a  geographical  mi 
intimately  allied  to  and  intergradmg  with  the  better-known  eastern 
that  the  point  at  which  the  one   supplants  the  other   i^   thus  far  urn: 
mined.    The  Didelphys  breviceps  of  Bennett  was   founded   on  a  si 
specimen  from  California,  which  differed  from   the   BO-called  D 
only  in  having  a  relatively  shorter  head. 

*  Since  writing  the  above  I  have  been  Incidentally  informed  by  Or. 
preparing  his  memoir  on  the  anatomy  o(  Dtdstphys  virginiana  (noa  publishing  In  the 

Mem.  of  the  Bost.  Soc.  Nat.  Hi-t.,  Vol.  II,  l't.  I),  he  had  occasion  to 

number  of  specimens,  and  that  ho  found   the  variation   in   size  and  pa  I   to 

amount  to  nearly  twenty  per  cent. 
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Part  III. 

On  Individual  and  Geographical  Variation  among  Birds,  considered 
in  respect  to  its  bearing  upon  the  Value  of  certain  assumed  Specific 
Characters. 

A  systematic  investigation  of  the  extent  and  character  of  individual 
variation  in  birds  seems  not  to  have  hitherto  been  attempted ;  in  fact, 
few  collections  exist  that  furnish  the  material  necessary  to  such  a 
work.  In  occasional  instances  considerable  differences  between  indi- 
viduals of  the  same  species,  other  than  those  that  result  from  age  and 
sex,  have,  however,  already  been  pointed  out,  but  these  instances  seem 
to  have  been  generally,  but  improperly,  regarde'd  as  exceptional  cases. 

The  collection  of  birds  in  the  Museum  of  Comparative  Zoology  now 
offers  unusual  facilities  for  a  general  investigation  of  this  subject,  most 
of  the  common  species  of  Eastern  North  America  being  each  repre- 
sented by  fifty  to  one  hundred  and  fifty  or  more  specimens.  The 
greater  part  of  them  having  been  collected  in  Southern  New  England, 
and  a  large  proportion  in  Eastern  Massachusetts,  they  are  the  more 
valuable  for  this  purpose,  from  their  having  been  collected  essentially 
from  the  same  locality.  The  examination  of  this  material  has  disclosed 
a  hitherto  unsuspected  range  of  purely  individual  differentiation  in 
every  species  thus  far  studied.  At  the  same  time  regard  has  been 
had  to  the  more  obscure  seasonal  variations  in  color,  and  to  the  gen- 
eral differences  that  depend  upon  age,  including  such  as  result  from 
senility  as  well  as  from  immaturity.  Local  or  geographical  variations 
have  likewise  been  carefully  considered,  with  results  that  a  short  time 
since  were  unsuspected.  These  several  lines  of  investigation  have 
shown  that  in  many  instances  what  have  been  regarded  as  reliable  char- 
acteristics of  species  have  in  not  a  few  cases  really  little  or  no  value  ; 
that  the  importance  of  many  diagnostic  features  has  been  too  highly 
estimated,  and  that  consequently  a  careful  revision  of  our  published 
faunae  will  be  necessary  for  the  elimination  of  the  merely  nominal 
species.  In  (he  following  pages  many  of  the  data  which  have  led  to 
these  conclusions  will  be  presented. 

Individual  \;. nation  not  only  affects  color  and  size,  but  the  propor- 
tions of  different  parts,  as  the  relative  size  and  form  of  the  wings,  tail, 
bill,  toes,  and  tarsi,  including  the  skeleton  as  well  as  the  external  organs ; 
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of  the  soft  parts  no  account  can  as  yet  be  given.      «  -     r  B] 

tion  has  an  equally  universal  range,  bul  i-  most  strikingly  »  ahibited  in 

the  color,  in  size,  and  in  the  form  of  the  lull.      Individual  vai 

be  first  considered,  and  subsequently  geographical  variation.     In  each 

case  each  prominent  phase  of  variation  will  be  more  or  lea  fully  de- 
scribed. 

1.  Individual  Variation. 

Individual  Variation  in  Color.  —  In  birds  of  whatever  ace,  two  lines 
of  variation  from  the  average  or  medium  type  of  coloration  are  readily 
distinguishable,  the  variation  depending  essentially  on  differences  in  the 
depth  or  intensity  of  the  general  tint.     On   the  one  hand,  individual 
variation  in  color  results  from  a  greater  than  the  average  amount 
coloring  matter  in  the  integuments  ;  on  the  other  hand,  from  an  amount 
less  than  the  average  amount.     The  ditferenee  in  this  respect   between 
the  extremes  of  a  series  of  fifty  or  one  hundred  specimens  of  any  spe- 
cies, collected  in  course  at  a  single  locality,  and  nearly  at  tie-  same 
season  of  the  year,  is  often  as  great  as  occurs  between  truly  distinct 
species.     But  the  difference  is   here  solely  one  of  intensity  of  color, 
while  in  allied  species  there  is  almost  always  an  appreciable  vaiia; 
in  the  style  of  coloration.    In  individual  variation  the  ditferenee-  usually 
extend  alike  to  all  parts  of  the  integuments  ;  that  is,  if  the  plums 
of  the  upper  surface    of  the  body  is    brighter   or  paler    than    usual, 
the  same  difference  extends  to  the  plumage  of  the  lower  surface  of  I 
body,  and  also  to  the  bill  and  the  feet.     This  is  noticeable  not  only  in 
species  that  have  the  color  in  uniform  masses,  differing  in  tint  ondifl 
ent  regions  of  the  body,  as  in  the  robin  (Tun/us  rmyrotortas),  the  blue- 
bird (Sialiasialis),t\\u  Maryland  yellow-throat  (GeotAlypii  trtctat),  the 
mocking-bird  (Mtmus  jmh/glottus),  and  species  generally  of  that  tj 
of  coloration,  but  also  in  spotted  birds  as  in  the  various  spotted  - 
of  Fringillidce,  Tardus,  Dendrceca,  etc.,  where  the   plumage  00  certain 
regions  of  the  body  is  marked  with  numerous  streaks  and  -pot-  diffi  I 
from  the  ground  color,  in  which  case   the  intensity  of  the  color 
markings   correllates   in    its   variations   with  that   oi'  the   ground    e«>lor. 
Closely  allied  species,  on  the  contrary,    usually   wurj    more  or   I 
not  only  in  respect  to  the  ground  color,  hut  also  to  a  greater  Off  I 
degree  in  the  style  of  the  markings.     In   illustration  <>t'  tin-  point  the 
familiar  group  of  the  small,  spotted-breasted  wood-thrushes  £  East 
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North  America  —  the  group  Hylocichla  of  Professor  Baird  —  may  be 
taken.  Three  of  these  species  ( Turdus  fuscescens,  T.  Swainsoni,  and 
T.  Pallasi)  are  so  closely  related  that  for  many  years  they  were  vari- 
ously confounded  with  each  other  by  almost  all  who  wrote  of  them, 
one  of  them  not  being  clearly  recognized  as  distinct  from  the  others  till 
thus  established  by  Dr.  T.  M.  Brewer,*  in  1844,  and  also  at  about  the 
same  time  by  Mr.  J.  P.  Giraud,|  each  apparently  independently  of  the 
other.  Yet  they  are  so  distinct  that  there  seems  to  be  not  the  slightest 
excuse  for  again  confounding  them.  While  they  all  agree  so  closely  in 
general  size,  in  form,  and  in  proportions,  that  a  series  of  detailed  meas- 
urements of  many  specimens  of  each  species  gives  in  the  average  no 
constant  differences  in  any  of  these  particulars,  each  differs  from  the 
other  radically  and  constantly  in  style  of  coloration,  and  somewhat  in 
general  tints,  in  habitat,  nidification,  habits  and  song.  Two  of  these 
species  (  T.  fuscescens  and  T.  Swainsoni)  agree  in  the  style  of  the  colora- 
tion of  the  dorsal  surface,  but  differ  so  much  in  the  color  of  this  part,  that 
this  character  alone  is  always  sufficient  to  separate  them,  while  a  still 
wider  difference  is  seen  in  the  color  and  markings  of  the  ventral  surface, 
a  glance  at  this  part  of  T.  fuscescens  being  sufficient  to  invariably  dis- 
tinguish it  from  either  of  its  above-named  allies.  The  third  species  (T. 
Pallasi)  differs  markedly  from  both  the  other  two  in  the  style  of  color- 
ation of  the  dorsal  surface,  the  rump  and  tail  being  conspicuously  dif- 
ferent in  color  from  the  anterior  part  of  the  body,  whilst  the  others 
exhibit  no  contrast  of  color  between  these  regions.  But  the  under  sur- 
face of  T.  Swainsoni  is  so  like  that  of  T.  Pallasi  that  frequently  speci- 
mens cannot  readily  be  referred  to  the  one  species  rather  than  to  the 
other  from  a  view  of  this  surface  alone.  This  group  serves  as  a  fair 
general  illustration  of  the  kind  of  variation  in  color  usually  seen  in 
closely  allied  species,  but  there  occur  occasional  exceptions,  where  a 
difference  in  the  relative  proportions  of  different  parts,  or  a  wide  differ- 
ence in  size,  is  the  prominent  specific  distinction,  the  smaller  species,  so 
faras  color  is  concerned,  being  a  diminutive  representative  of  the  larger. 
Taking  the  present  group  of  Hylociclila  (for  reasons  that  will  appear 
hereafter  |)  as  a  group  illustrative  also  of  individual  variation,  it  is  found 
that  the  differences  in  color  in  different  individuals  of  either  species 

*  Troc.  Boston  Soc.  Nat   Hist.,  Vol.  I,  p.  191,  July,  1844. 

t  Birds  of  Long  bland,  p.  91,  1843-44. 

\  See  the  remarks  on  these  species  in  Part  IV. 
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results  from  the  amount  of  rufous  pervading  the  plumage.     Indivi 

of  Tardus  Swaiusoni  of  the  rufous  or  bright-colored  t\  |>'-  baT€  ll 
surface  of  a  uniform  brownish-olivaceous  tint,  and  Ike  sides  el 
and  breast  strongly  suffused  with  yellowish-brown,  which  tint  i- 
traeeable  throughout  the  lower  plumage,  in  the  brighter  color  of  the 
basal  brownish  band  on  the  inside  of  the  wing-,  and  in  the  color  of  the 
mouth  and  base  of  the  bill.     In  other  individuals    tin-  opper  pin 
is  of  a  dark  olivaceous  tint,  without  any  trace  of  brownish,  the 
of  the  head,  neck,  and  breast  being  ashen,  with  often   no  appreciable 
tinge  of  ferruginous;  specimens  of  this  type  thus  differing  widely  in 
general  aspect  from  those  of  the  other.     Between  these  extreme 
which  examples   are  not   unfrequent,   nor   coniined  to  any   particular 
locality  or  season  of  the  year,  there  is  every  degree  of  intergradation, 
specimens  intermediate  between  the  two  being  by  far  the  most  fre- 
quent, and  constituting  the  average  or  common  form. 

Tardus  Pallasi  and  Turdus  fuscescens  present  precisely  similar  vari- 
ations. They  are  also  seen  in  Turd  »•  mustelinus,  in  Tardus  migrate- 
rius,  in  Sialia  sialis,  in  Seiiwus  noveboracensis,  in  many  species  of 
drceca,  sparrows,  and  other  species  which  I  have  especially  investigated 
in  reference  to  this  point,  embracing  examples  of  all  the  leading  families 
of  birds.  The  ruffed  grouse  (Bunasa  umbellus),  as  is  well  known, 
varies  in  the  color  of  the  upper  parts  from  reddish-brown  to  gray  ;  the 
great  horned  owl  (Bubo  virginianus)  from  dusky  through  numerous 
shades  of  rufous  and  fulvous  to  nearly  white,  the  fulvous  suffusion  SO 
commonly  present  in  this  species  varying  from  ferruginous  on  the  one 
extreme  to  its  complete  obsolescence  on  the  other.  In  such 
and  thoroughly  known  species  as  the  robin,  blue-bird,  etc.,  the  true 
character  of  these  variations  is  recognized,  but  in  groups  where  the 
species  are  not  well  known,  and  especially  in  specimens  from  partially 
explored  regions,  they  are  frequently  regarded  as  of  specific  valu< 
the  addition  of  numerous  nominal  species  i-  the  result. 

Besides  the  variation  in  the  depth  of  color  already  noticed,  birds  hav- 
ing   the   plumage   varied  with   streak-   and    .-pots   differ    I  KG  edingly  in 
different  individuals  of  the  same  species  in  respect  to  the  -i/e.  Bl 
number  of  these  marks,  and  in  the  general  aspect  of  the  pluma.. 
ing  from  such  variations.    Generally,  as  already  stated, such  differ 
correllate  with  the  variations  in  the  intensity  of  tie-  groun  1  col  ';*,  the 
darker  or  more  deeply  colored  bird-  being  usually  those  with  t 
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ings  largest  and  brightest.  A  wide  range  of  variation  in  this  respect  is 
seen  in  all  birds  which  have  the  breast  and  lower  plumage  marked  with 
dark  streaks  and  spots  on  a  lighter  ground,  or  that  have  the  whole  plu- 
mage streaked.  In  the  common  song  sparrow  (Meluspiza  melodia),  the 
fox-colored  «parrow  (Passereila  iliaca),  the  swamp  sparrow  (Melospiza 
palustris),  the  black  and  white  creeper  (31/n'otiltavaria),  the  water  wag- 
tail (Seiurus  noveboracensis),  in  Tardus  fuscescens  and  its  allies,  etc., 
the  difference  in  the  size  of  the  streaks  is  often  very  considerable.  In 
the  song  sparrow  they  vary  to  such  an  extent  that  in  some  cases  *  they 
are  reduced  to  narrow  lines ;  in  others  so  enlarged  as  to  cover  the 
greater  part  of  the  breast  and  sides  of  the  body,  sometimes  uniting  Dn 
the  middle  of  the  breast  into  a  nearly  continuous  patch.  Variation  in 
this  respect  is  equally  great  in  the  fox-colored  sparrow  and  in  the  grass 
finch  (Pooccetes  gramineus).  Massachusetts  specimens  of  the  savanna 
sparrow  (Passerculus  savanna  auct.)  also  present  variations  exactly  par- 
allel with  those  of  the  song  sparrow.  Yet  these  differences,  with  other 
variations  to  be  hereafter  mentioned,f  have  been  regarded,  as  in  the 
case  of  Passerculus  savanna,  as  of  specific  value.  Similar  variations  in 
the  Hylocichla  group  are  very  marked,  as  in  Turdus  (Hylocichla)  fus- 
cescens especially.  In  some  specimens  of  this  species  the  colors  are  on 
all  parts  not  only  very  pale,  but  the  markings  on  the  breast  are  reduced 
to  indistinct  narrow  lines  ;  in  others,  in  which  the  general  color  of  the 
plumage  is  darker,  the  markings  on  the  breast  are  dark,  broad,  and 
triangular.  Two  specimens  taken  in  Cambridge  the  same  day  (early 
in  May),  both  of  which  are  males,  exhibit  these  extremes.  Average 
male  specimens  of  the  black  and  white  creeper  (Mniotilta  varia),  in 
which  the  plumage  is  varied  with  longitudinal  black  and  white  streaks, 
have  the  black  streaks  about  a  third  broader  than  the  white  ones ; 
but  other  specimens  occur  in  which  the  white  ones  are  equal  to  and 
even  broader  than  the  black  ones  ;  others  have  the  black  streaks  so 
much  broader  than  they  usually  are,  —  the  white  ones  of  course  being 
proportionally  reduced, —  that  the  general  aspect  of  the  plumage  at  a 
short  distance  is  nearly  black.  The  difference  between  these  two 
extremes  is  strikingly  great.  Yet  similar  variations,  scarcely  less  in 
degree,  occur  in  nearly  all  of  the  striped-breasted  warblers. 

Jn  birds  which  have  the  ground  color  of  certain  areas  of  the  body 

*  Perfectly  mature  specimens  only  are  here  referred  to. 
t  See  the  remarks  on  the  genus  Passerculus  in  Part  IV. 
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black  Fpotted  with  white,  as  in  -ohm-  of  the  woodpecker!  (I'  tu$ 

and  P.  pabescens,  for  example),  the  white  marking!  vary  in 
notably,  and  sometimes  in  number.     The  white  markii  •mmon 

on  the  wings  and  tails  of  birds,  as  the  ban  formed  by  the  white 
the  greater  wing  coverts,  the  white  patch  occasionally  present  at  the 
base  of  the  primary  quills,  or  the  white   band  crossing   them,  and   tip- 
white  patch  near  the  end  of  the  outer  tail  feathers,  are  also  ely 
liable  to  variation  in  respect  to  their  extent  and  the  number  of  feathi 
to  which,  in  the  same  species,  these  markings  extend.     Variation  in  I 
tail  markings  is  particularly  common,  as  may  1                            roaring 
numerous  specimens  of  almost  any  species  of  Dendrceca,  Jtmco}  Pit 
of  Mimas  poly glottus,  Chordeiles  popetue,  etc.     In  the  latter  - 
white  patch  on  the  wing  does  not  ordinarily  encroach  upon  the  oi. 
vane  of  the  first  primary,  and  rarely  upon  its  -haft,  hut  in  several  spe- 
cimens before  me  it  covers  not  only  the  shaft  of  the  first  primary,  hut 
extends  completely  across  its  outer  vane  !      The  black  subtenninal  bar 
on  the  upper  surface  of  the  tail  of  the  ruffed  grouse  (Bonasa  umbellus) 
ordinarily  crosses  all  but  the  middle  pair  of  feathers,  on  which  then 
usually  no  trace  of  this  bar;  in  many  specimens,  however,  it  is  barely 
traceable  on  them,  and  in  others  it  is  as  distinct  and  perfect  on  the 
middle  pair  as  on  the  others.* 

The  Panda  americana  presents  also  remarkable  examples  of  indi- 
vidual color  variation.     The   colors   of  the   males  are   usually   much 
brighter  than  those  of  the  females,  but  cases  are  frequent  where  the 
cannot  be  determined  by  the  color  of  the  plumage.     Adult  males  also 
vary  greatly  in   the    style   of  coloration.     They  are   generally   brij 
yellow  anteriorly  below,  with  a  broad   band   of  dusky  reddish-brown 
across  the  breast,  varying  in   tint  from  nearly  pure  chestnut   to 
reddish-brown,  and  even  black,  and  also  greatly  in  extent,      [n 
however,  this  band  is  partially  obsolete,  in  which  case  the  whole   plu- 
mage is  generally  paler  than  in  average  specimens,     M  re  rarelj 
brightly  colored  males  are  taken,  even  in  New  England,  with  the  wh 
breast  bright  yellow,  the  brownish  pectoral  hand  being  entirely  absent. 
This  condition,  however,  seems  to  be  more  frequent   in  specimens 
Panda  collected  in  Mexico,  and  Central  and  Northern  South  Amei 
which  on  this  account  have  been  regarded  as  distinct   from  the   P 
of  the  North;  yet  all  the  conditions  of  color  Been   in   specimen-  from 

*  See  remarks  on  color  vurtutions  in  other  species  in  Tart  1\  . 
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the    North   are   also   common    to    those   from    the    South,    and    vice 
versa. 

In  species  in  which  the  female  usually  differs  from  the  male  in  being 
paler  colored,  the  pattern  of  coloration  being  the  same  in  both  sexes, 
females  occur  more  or  less  frequently  which  are  as  brightly  colored  as 
the  brightest  males,  and  males  that  are  paler  than  the  generality  of  the 
females. 

Variation  in  Color  depending  on  Season.  —  A  word  in  this  connection 
seems  necessary  concerning  some  of  the  more  obscure  variations  de- 
pending upon  season  and  age,  since  it  is  sometimes  difficult  to  avoid 
confounding  these  differences  with  those  resulting  from  individual  vari- 
ation. In  many  species  there  is  a  marked  change  in  the  color  of  the 
plumage  without  a  change  of  the  plumage  itself.  No  experienced  col- 
lector can  have  failed  to  notice  the  much  brighter  and  livelier  tints 
the  plumage  of  most  song  birds  presents  immediately  after  the  autum- 
nal moult,  in  species  in  which  there  is  no  marked  seasonal  change 
of  color,  in  comparison  with  the  faded  appearance  they  exhibit  to- 
wards the  close  of  the  breeding  season.  This  brighter  autumnal  tint 
is  particularly  marked  in  the  Vireos,  the  different  species  of  Em- 
pidonax,  Sayornis,  Contopus,  and  in  some  of  the  Syhicolidce,  and 
is  clearly  traceable  in  hundreds  of  other  species.  But  almost  as 
great  a  difference  is  seen  when  specimens  of  any  species  taken  in 
spring,  on  its  first  arrival  at  its  breeding  station,  are  compared  with 
those  collected  several  weeks  later,  or  just  before  the  autumnal  renewal 
of  the  plumage.  In  this  case  the  variation  results  in  part  from  an  ac- 
tual fading  of  the  color,  and  in  part  from  the  wearing  of  the  edges  of 
the  feathers.  Seasonal  differences  of  this  character  are  often  only  read- 
ily appreciable  to  the  experienced  eye,  and  the  failure  to  recognize 
the  cause  of  these  differences  has  led  in  many  instances  to  their  being 
regarded  as  of  specific  value.  Especially  noteworthy  instances  of  such 
mistakes  will  be  noticed  later.  Collectors,  and  even  naturalists,  gen- 
erally place  little  value  on  faded  or  dull-colored  specimens,  so  that  or- 
dinarily in  collections  of  our  native  birds  only  fine-looking  specimens 
arc  preserved.  But  travellers  and  explorers  of  new  localities  are  often 
compelled  to  content  themselves  with  any  representative  they  may  be 
able  to  get,  so  that  the  "  closet "  or  exclusively  "museum  naturalist" 
has  not  usually  the  material  necessary  to  furnish  him  with  a  clew  to  the 
cause  of  these  variations. 
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Generally,  aside  from  the  paler  tinti  of  late-collected  birds,  as  com- 
pared with  those  taken  early  in  the  leasoD,  there  il  :i  total  •  of 
the  grayish,  yellowish,  brownish,  or  rufous  suffusioni  (the  particular 
tint  varying  of  course  in  different  species)  that  tinges  the  feathers  eaiij 

in  the  season.      The  general   aspect   of  the   plumage    at   the  two 
riods  in  question  is  thus  essentially  different     The  common  chicks 
(Parus  atricapillus)  will   illustrate   this   point,  in  which   the   brownish 

tint  so  conspicuous  on  the  lateral  portions  of  the  ventral  plumage  in  au- 
tumn and  winter  is  gradually  lost  as  spring  approaches,  and  in  summer 
is  almost  entirely  wanting,  especially  in  nesting  females,  which  at   : 
season   have  the   plumage  generally  much  more  worn  than  the  ma 
The  savanna  sparrow  will  also  illustrate  the  differences  resulting  simplj 
from  the  fading  of  the  color  during  the  breeding  season.     In  spring 
both  sexes  have  a  greenish-yellow,  superciliary  stripe,  varying  more  or 
less  in  intensity  in  different  specimens,  but  rarely  or  never  of  the  pale 
soiled-whitish  so  frequently  met  with  late  in  the  breeding  season.     In 
the  large  series  of  specimens  before  me  collected  at  that  season  in  U 
sachusetts,  few  if  any  have  this  stripe  so  bright  a^  average  spring  spe- 
cimens have  it,  in  many  it  having  faded  to  soiled  white.     Scores  of  sim- 
ilar cases  might  be  cited,  but  the  above  are  sufficient  for  illustration. 

Variations  in  Color  depending  upon  Age.  —  So  well  known  are  many 
of  the  variations  depending  upon  age,  that  it  seems  necessary  to  adl 
to  only  a  few  of  the  lesser  known  phases.     In  many  species  there  is  no 
marked  difference  between  old  and  young  birds  alter  the  moulting 
the  first  or  nestling  plumage,  which  usually  occurs  in  the  oscine  groups 
in  a  few  weeks  after  they  leave  the  nest.     But   even  in  these,  in  many 
cases,  sufficient  marks  of  immaturity  remain  for  a  time  to  enable  any 
one  acquainted  with  such  features  to  recognise  birds  of  one  or  tw 
of  age  from  those  that  are  older.     Yearling  birdsofthis  group  are  often 
recognizable  by  their  having  more  or  Less  well-defined  bars  across  the 
wings,  formed  of  light-colored,  hastate,  or  drop-shaped  spotl  OB  the  i 
of   the    greater  wing-coverts  and    inner  secondaries,   which   in   many 
genera  are  peculiar  to  yearling  birds,  though  in  other  respects,  SO  fa 
the  plumage  is  concerned,  they  are  not  distinguishable   from  adults  — 
a  difference   which   in   some    instances    lias    been    considered    - 
Similar  marks  are  also  seen  in  older  birds,  in  Bpecies  that  do  not  obtain 
their  adult  colors  till  later  in  life. 
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Yearling  and  two-year-old  birds  are  also  often  distinguishable  from 
older  ones  by  the  presence,  after  the  spring  moult,  of  a  greater  than  the 
ordinary  amount  of  ferruginous,  ashy,  or  yellowish  edging  to  the  feath- 
ers, such  as  is  often  seen  in  the  winter  plumage  of  adult  birds.  In 
some  cases  such  a  bordering  to  the  clothing  feathers,  especially  those 
of  the  back,  is  often  strictly  distinctive  of  young  birds,  and  is,  more- 
over, a  feature  of  common  occurrence. 

Generally  speaking,  several  years  elapse  before  the  purity  of  the 
colors  and  the  definiteness  of  outline  of  the  markings  characteristic  of 
maturity  is  fully  obtained,  especially  in  highly  colored  species.  In 
birds  of  variegated  colors  the  contrasts  of  color  become  for  a  time  more 
and  more  decided  with  each  moult,  and  the  markings  better  and  better 
defined,  especially  in  respect  to  the  white  bars  of  the  wings  and  the 
spots  on  the  tail  common  to  a  large  number  of  species.  The  latter 
markings  usually  gradually  increase  in  extent  for  a  considerable  period. 
A  good  illustration  of  this  is  seen  in  many  of  the  gulls,  particularly  in 
the  genus  Larus.  In  L.  argentatus  the  following  gradual  change  with 
age  occurs  in  the  white  markings  on  the  tips  of  the  primaries.  At  first, 
as  ornithologists  are  aware,  the  plumage  of  this  species  is  uniformly 
dusky,  the  adult  colors  not  being  acquired  before  the  second  year,  and 
apparently  frequently  not  before  the  third,  there  being  in  the  breeding 
season  usually  a  large  proportion  of  individuals  in  the  brown  plumage.* 
But  there  are  wide  differences  in  the  intensity  of  the  color  in  different 
individuals  in  this  stage  of  plumage,  some  being  but  slightly  dusky  and 
others  extremely  dark,  —  differences  that  probably  result  maiuly  from 
differences  in  age,  the  darker  birds  being  probably  yearling  birds  and  the 
lighter  ones  two  years  old,  though  part  of  the  difference  is  doubtless  due 
to  individual  differentiation.  In  this  stasre  the  winss  and  tail  are  of 
nearly  the  same  uniform  dusky  tint  as  the  general  plumage.  In  what 
may  be  considered  as  the  second  stage,  the  general  color  is  somewhat 
lighter,  the  tail  much  lighter,  and  the  primaries  much  darker,  with  a 
distinct  paler  apical  margin.  At  a  third  stage  the  tail  becomes  white, 
the  dorsal  plumage  begins  to  assume  the  blue  tint  characteristic  of  ma- 
turity, the  primaries  change  from  dull  blackish  brown  to  black,  and  a 
small  white  spot  appears  near  the  end  of  the  inner  vane  of  the  first 

*  Generally  the  largo  parties  that  spend  the  summer  on  the  coast  of  Massachusetts, 
where  none  of  these  birds  now  breed,  consist  almost  wholly  of  birds  in  the  brown  stage 
of  plumage.     See  American  Naturalist,  Vol.  Ill,  p.  640,  1870. 
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primary,  separated  from  the  white  at  the  extreme  tip  by  ■  broad  ip 
of  blaek.     A  subsequent  gradual  increase  in  the  purity  of 

colors  and  in  the  extent  and  form  of  the  wring  markin  ••  comp1< 

series  of  the  changes  in  the  latter  is  as  follows :    A-    first,  as  preriously 
remarked,  the  primaries  are  dull  brownish  black,  a  little  darker  than  I 
general  plumage,  with  their  extreme  apical  margins   lighter.     At  the 
next  stage  the  three  inner  primaries  have  become  much   li  cid 

the  light  border  to  all  broader  and  whiter.  Later  the  three  inner  pri- 
maries and  the  distal  portions  of  most  of  the  others  bee  me  wholly  ashy 
white,  and  the  outer  portion  of  the  other  primaries  much  bla  ;ker.  The 
subapical  dark  portion  of  the  wing  now  embraces  only  the  seven  outer 
primaries,  and  is  of  a  triangular  form,  the  first  primary  funning  the  b 
of  the  triangle.  The  blaek  on  the  outer  vane  of  the  first  primary 
reaches  nearly  to  the  base  of  the  outer  vane  of  the  second,  and  is  more 
and  more  restricted  on  the  others,  till  on  the  sixth  (or,  more  randy,  on 
the  seventh)  it  forms  only  a  narrow  bar  near  the  tip.  In  other  words,  the 
black,  if  present  on  the  seventh  primary,  exists  as  a  narrow  transv< 
subapical  bar,  which  bar  increases  in  distal  extension  on  the  sixth, 
fifth,  fourth,  third,  and  second,  to  the  first,  and  embraces  the  whole 
outer  vane  of  the  first  primary.  The  basal  outline  of  the  black 
area  being  an  oblique  one,  a  much  larger  portion  of  the  outer  than  of 
the  inner  vane  of  each  feather  is  embraced  in  the  black  space.  All  the 
primaries  are  now  terminated  with  a  narrow  white  border,  the  first  pri- 
mary having  also  an  oval  white  spot  on  the  inner  vane,  near  tin-  end  of 
the  feather.  Subsequently  this  spot  enlarges  so  as  to  embrace  a  part  of 
both  vanes,  the  white  at  the  tip  of  the  feather  also  meantime  increasing 
somewhat  in  extent,  and  the  two  being  separated  by  a  broad  bar  of  black. 
Coincident  with  this  increase  in  the  amount  of  white  on  the  first  primary, 
a  small  white  spot  appears  on  the  inner  vane  of  the  second  primary. 
Subsequent  increase  in  the  extent  of  these  white  markin-  n  until 

the  white  area  on  the  second  primary  extends  to  both  vanes,  and  the 
two  white  spots  on  the  first  primary  arc  separated  by  only  a  narrow 
bar  of  black.  Later  still  this  bar  becomes  broken,  through  the  partial 
union  of  the  two  white  spots,  and  finally  becomes  entire!] 
leaving  the  first  primary  witli  a  single  continuous  white  apical  area,  an 
inch  and  a  half  to  two  inches  in  length.  It  is  probable  thai  not  all 
individuals  reach  this  final  stage,  though  most  doubtless  do  in  old  I 
A  large  series  of  specimens  of  mature  birds  usually  exhibit  the  gradual 
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change  above  described,  and  indicate  the  inconstancy  of  these  markings 
and  their  unreliability  as  specific  characters.  Often,  as  is  well  known, 
these  markings  in  the  gulls  differ  considerably  in  the  two  wings  of  the 
same  bird. 

Although  the  L.  argentatus  has  been  taken  as  a  general  illustra- 
tion, the  same  variations  with  age,  or  in  different  individuals,  are 
exhibited  by  most  species  of  the  genus  Larus.  Generally  they 
are  admitted  to  have  no  value  as  specific  characters,  even  by  those 
who  in  the  case  of  L.  argentatus  have  accorded  to  them  this  impor- 
tance. 

In  some  of  the  species  of  Janco  and  Pipilo,  in  Mimus,  in  numerous 
species  of  Dendrceca,  in  Parula,  Mniotilta,  etc.,  there  is  a  similar  in- 
crease with  age  in  the  extent  of  the  white  markings  on  the  tail,  some- 
times three  and  sometimes  four  pairs  of  feathers  being  spotted  or 
terminated  with  white  in  different  specimens  of  the  same  species.  In 
short,  these  variations  occur  in  so  many  species  that  they  may  be  looked 
upon  as  indicating  a  general  law  of  variation  in  color  depending  upon 
age,  namely,  an  increase  in  the  purity  or  intensity  of  the  general  color, 
and  an  increase  in  the  size  of  the  wing  and  tail  markings,  for  a  time, 
with  age. 

After  complete  maturity  is  attained  there  is,  however,  unquestionable 
evidence  of  a  decline  in  color,  which  in  many  cases,  and  especially  in 
bright-colored  species,  is  quite  marked.  So  general  is  such  a  decline 
in  other  groups  of  the  animal  kingdom  that  a  citation  of  evidence  on 
this  point  seems  wholly  needless.  Yet  in  birds,  in  numerous  instances, 
it  is  scarcely  appreciable,  and  doubtless  is  in  most  species  too  slight  to 
be  readily  traced.  This  obscurity  may  result,  however,  more  from  an 
absence  of  favorable  conditions  for  such  a  decline  to  be  recognized 
than  from  its  real  absence.  It  can  hardly  be  doubted,  in  fact,  that  a 
share  of  the  color  variation  seen  in  mature  birds  is  attributable  to  this 
cause.  It  is  well  known  that  young  mammals  in  their  first  pelage  are, 
as  a  general  rule,  much  darker  colored  than  the  adults  of  the  same  spe- 
cies. At  a  later  period  the  color  fades  more  slowly,  but  in  old 
age  the  hair  often  becomes  more  or  less  gray,  the  blanching  being  in 
some  cases  very  marked.  Nearly  all  birds  are  also  darker  in  their  nest- 
ling and  immature  stages  of  plumage  than  after  they  arrive  at  maturity, 
especially  if  in  the  adult  stage  the  plumage  is  light  colored ;  and  it  is 
more  than  probable,  and  in  some  cases  certain,  that  the  decline  ir>  color 
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continues  in  a  slight  degree  through  life.  The  change  of  FuL-o  c<n< 
cans  from  dusky  when  young  to  nearly  white  when  fully  matii. 
be  hardly  referable  wholly  to  the  blanching  of  age  ;  hut  the  gradual 
obsolescence  of  the  dusky  mottlings  of  the  snowy  owl  ( A'y  tea  Btfta),  as 
it  advances  in  age,  seems  strictly  parallel  to  the  blanching  of  the  gray 
colt  to  a  white  horse.  Hence  a  second  law  of  variation  in  color  in  old 
age,  namely,  that  of  senile  decline. 

Individual  Variation  in  General  Size  and  in  the  Relative 
Size  of  Different  Parts. 

Individual  Variation  in   General  Size  and  Form.  —  Measurements 
of  scores  of  specimens  of  birds  of  the  same  species  and  sex,  collected  at 
the  same  locality  and  season,  show  the  existence  of  a  large  range  of 
individual  variation,  both  in  size  and  in  general  proportions;  the  varia- 
tion extending   to  every   external   part   of  the   body,  and  implying  a 
corresponding  variation  in  the  internal  anatomy.      In  birds    nze  has 
usually   been  regarded,  from   its   comparative   constancy  in   the   same 
species,  as  an  important  specific  character.      But  from  the  fact  that 
specimens  of  closely  allied  species  often  differ  but  little  from  each  other 
in  this  respect,  it  has  been  justly  looked  upon  as  being  in  some  ca 
more   or  less  unreliable  ;   but  from  the    great  importance   commonly- 
attached  to  it,  it  is  evident  that  such  instances  are   usually  regarded  as 
exceptional.     Individual  variation  in  this  respect  having  been  formerly 
regarded  as  too  slight  to  have  any  significance,  the  size  of  a  single  speci- 
men has  usually  been  given  as  that  of  the  species  to  which  it  bel 
hence  subsequent  variations  from  it  discovered  in  other  specimens  of  the 
same   species   has   sometimes   led   to   the  recognition   of  the    latter  as 
specifically  distinct.     Especially  has  this  been  the  case  when  a  differ- 
ence in  size  has  been  associated  with  a  wide  difference  of  locality.    The 
facts  in  the  case,  however,  show  that  a  variation  of  fifteen  to  twenty  per 
cent  in  general  size,  and  an  equal   degree  of  variation   in   the  relative 
size  of  different  parts,  may  he  ordinarily  expected  among  specimens 
the  same  species  ami  sex,  taken  at   the  same   locality,  while   in   BOmi 
cases  the  variation  is  even  greater  than   this.     Table  A  (p,  198)  sfa 
to  some  extent  the  general  variation   in   si/e,  'out   it  dote   not   alu. 
give,  nor  even  generally,  the  extreme  differences  in  the  size  of  simi 
parts,  as   the   wing,   tail,   etc.,  since   those   averaging   the    larg  ot  or 
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smallest  for  the  four  measurements  given  are  often  not  those  having 
the  longest  or  the  shortest  wing,  tail,  or  tarsus,  or  which  measure  the 
most  or  the  least  in  length  or  alar  extent.  The  extremes  of  variation 
in  the  size  of  the  wing  and  tail  is  given  in  Tables  B,  C,  and  D.  * 


Table  A.  —  Variation  in   General  Size. 


a* 

an 


So 


8* 


8844 
1520 


693  Lf 


Name. 


Locality. 


8830 
8634 


250  cf 

608  ? 
337'd" 
553  6 
621  c? 
641  cf 
54  3;  <? 
4511  i 
45741011  tf 
43-3  —  cf 
4000  1411  cf 

1  164  rf 

4819  5!  cf 
4701  317!  cf 
5093,  873;  cf 

89019 

5088  851  ? 
1  714'  ? 

713  cf 

4624  1407  •' 
4926    150    • 

-    106  cf 
55  cf 

—  k 

-  cf 
334 !  d 
872!  cf 
887  cf 

1082  cf 

-  f 
783'  cf 
658  f 
946  d 

932  r 

992    •" 

-  Id" 

;  -  id" 


1453 
2378 
4371 
4376 

5111 


4852 

10483 
10461 

4009 
1015] 


Turdus  Sxainsoni 
Turdus  Swainsoni 
Turdus  PaUasi 
Turdus  Pallasi 
Turdus  fuseescens 
Turdus  fuscescen.- 
Dendroe^a  striata 
Dendroeca  striata 
D3nd.  pennsylvanica' 
Dend  pennsylvanica 
Spizella  pusUIa 
Spizella  pusilla 
S  ayornis  fuscus 
Sayornis  fuscus 
Sayornia  fuscus 
Pascerculus  savanna 
Passerculus  savanna 
Passerculus  savanna 
Passerculus  savanna 
Vireo  olivaceus 
Vireo  olivaceus 
Ghrysomitris  tristis 
Chrysomitris  tristis 
Melospiza  melodia 
Melospiza  melodia 
Sialia  sialis 
Si  ilia  stalls 
Mniotilla  varia 
Mniotilla  varia 
Cotyle  riparia 
Cotyle  riparia 
Passerella  ill  ica 
Passerella  iliaca 
Icterus  Baltimore 
Icterus  Baltimore 
Sterna  hirundo 
Sterna  hirundo 
Sterna  arctica 
Sterna  arctica   [mus 
Pipiloerythrophthal- 
Pipilo  cry  thropb  thai. 


Belmont,  Mass. 
Springfield, " 

Newton,  " 

Newton,  " 

Newton,  " 
Watertown,  " 

Newton,  " 

Newton,  " 

Newton,  " 

Newton,  " 

Newton,  " 

Waltham,  " 

Newton,  " 

Waltham,  " 

Newton,  " 

Newton,  " 

Ipswich,  " 

Ipswich,  " 

Ipswich,  " 

Waltham,  " 

Waltham,  " 

Newton,  " 

Newton,  " 

Newton,  " 

Newton,  " 

Worthingt'n," 
Waterville,  Me. 
Newton,    Mass. 
Waltham,    " 
Ipswich,       " 
Ipswich,      " 
Springfield," 
Newton,      " 
Newton,       " 
Newton,       " 
Muskeget  Tsl 
Muskeget  l.-l 
Muskeget  [si. 
Muskeget  Isl. 
Milton,      Mass 
Cambridge,  " 


Date. 


May  27, 
May  14, 
Apr.  25, 
May  25, 
May  5, 
May  20, 
May  27, 
May  27, 
May  20, 
May  20, 
July  22, 
Sept. 19, 
Sept  30, 
Mar.  28, 
Oct.  9, 
Apr.  5, 
Junel7, 
Junel7, 
Junel7, 
May  30, 
May  30. 
Sept.28, 
Mar  23, 
Mar.  12, 
Nov.  24, 
•July—, 
Apr.  15, 
Apr  20, 
May  6, 
Junel7, 
Junel7, 
Mar.  22, 
Mar  27, 
June  6, 
May  27, 
June29, 
June29, 
July  2, 
July   2, 


Collected  by 


■68  C  J.  Maynard 
'62  J.  A.  Aden 
'68  C  J  Maynard 
>68  CJ. Maynard 
'68  C.J  Maynard 
'68  C  J.Maynard 
»68  I  J.Maynard 
'68  C.J. Maynard 
!68  G  J  Maynard 
'68  C  J  Maynard 
'68 1 C  J.Maynard 
'67  G  J  Maynard 

J.Maynard 
'68  C  J  Maynard 
'69  C  J.Maynard 
'68  G.J  Maynard 
'68  J.  A.  Allen 
>68  J.  A.  Allen 
'68  J.  A.  Allen 
»68  C  J.Maynard 
»68  G  .1  Maynard 
'68  C  J  Maynard 
'lis  ('  J  M  ivnard 
'68  C  J  Maynard 
'67  C.J.Maynard 
'63  C.H  Hamlin 
'64  W.  II   Niles 
'68  C  J  Maynard 
'68  CJ  Maynard 
'68  I-  A.  Allen 
(•,7  J.  A   Allen 
»68  J.  A    Allen 

.1  Maynard 
'68  C  J  Maynard 

.!  Maynard 
'68  J.  A  Allen 
»68  J  A.  Allen 
A  Allen 
A.  Allen 
C    Daring: 

Agassii 


7.76  12.65 
6.62  11.4;  i 
7-30  12.83 
7.00  10  64 
7.81  13.70 
7.00  11.95 
5.45  8.75 
5.51    93' 

5.00    7.56 

_ 

7.5011.40 

7.-5  12. lr 
6.51  10.32 

5.83  7.:;, 

5.35  7.75 
5.75  9.75 
6.55  10  65 
6.25    988 


5  35 
5.00 
6.75 
6.00 


9.40 
8.60 
9.15 

8.25 


•68  J. 
•68  J 

-  II 

-  L. 


650  11.1H 
7.00  12.25 

5  4'i    Oi hi 
5.35 

6.45  11  00 

6  25  10.55 
75o  U.65 

10.80 
B.00  12.2 

7  3i  11.15 
16.50 

1490  29  30 
16  1.  32  15 
14.40  29.00 

9  55  12.25 
7.50  10.20 


4  20  3  00 

3.00  2  45 
4  16  4.00 

2  BO  1.70 
3.102.00 

2.61  2.07 


2  62 
2.00 


1.75 
■'.  62 


320  2.85 
3.00  2  26 

2.51  1.05 

3  4^  2.46 

8.00  2.00 
2.65  1.S5 

2  65  2.80 
2.35  2.68 

3  75  2.45 

4  H'  2.60 

2.-7  2  05 
4.65  2.10 
3.75  1.86 

3  4<  I  2  51 1 
4. 00  3.10 
8.56  2.55 

10405  60 

11.60  7.60 

10  70  6  30 

8  57  8  B5 

3.34  3.60 


As  a  large  proportion  of  the  specimens  mentioned  in  some  of  the  fol- 
lowing tables  (most  of  Tables  A  to  G)  were  taken  during  the  N 
of  their  migration,  they  may  have  originated  at  widely  different  locali- 
ties, and  thus   the  differences  indicated  may  be  in  some  measure  due 
to  geographical  causes.     In  other  cases,  however,  all  the    speeimens 

*  The  measurements  given  in  this  paper  were  all  taken  either  from  fresh  specimens 
by  the  collector,  or  by  myself  from  specimens  preserved  in  spirits. 
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were  taken  in  the  breeding  season;  while  in  Mill  other  instances 
(Tables  II  to  P)  the  species  were  purposely  chosen  from  am 
such  as  find  their  northern  limit  of  distribution  near  the  locality  where 
all  were  taken.  Of  ten  species  of  the  latter  class,  twenty  perfect  male 
specimens  have  been  carefully  measured,*  the  measurements  embra- 
cing a  series  of  eighteen  to  twenty  distinct  parts  ;  under  such  circum- 
stances the  variation  in  general  size,  in  length,  in  alar  in  the 
length  of  the  folded  wing,  the  tail,  the  tarsus,  the  head,  the  bill,  etc,  etc, 
commonly  ranged  from  twelve  to  eighteen  per  cent. 

In  respect  to  the  differences  in  the  general  form  of  the  body,  two 
leading  styles  of  variation  from  the  average  form  may  be  recognized  in 
nearly  all  species,  namely,  a  relatively  robust  form,  in  which  the  stout- 
ness extends  to  all  parts,  and  a  relatively  slender  form,  in  which  the 
slenderness  is  equally  general.  Variations  of  this  general  and  sym- 
metrical character  are  remarkable  only  for  their  extent,  since  in  such 
cases  there  are  no  marked  discrepancies  between  the  relative  size  of 
different  parts.  Contrary,  however,  to  our  usual  notions  of  exact  sym- 
metry in  animals,  the  unsymmetrical  variations  are  by  far  the  most 
frequent  and  important. 

Variation  in  the  Relative  Size  of  Different  Parts.  —  In  specimens 
of  average  size   of  any  given   species,  considerable   differences   exist 
in   the  relative  size   of  different   parts.     In   individuals   of  the   aver- 
age alar  extent  of  their  species,  for  example,  the  length  of  the  folded 
wing  may  vary  very  considerably,  in  consequence  of  a  difference  in  the 
length  of  the  primary  quills  as  compared  to  the  length  of  the  bones  of 
the  wing.       The  length  of  the  folded  wing  or  the  alar  extent  may  vary 
with  reference  to  the  whole  length  of  the  specimen,  in  consequence  o( 
differences  in  the  relative  length  of  the  tail,  the  neck,  or  the  body.     T 
tarsus  also  varies  independently  of  variation  in  the  general  >i/e,  a-  do 
also  the   toes  to  the  tarsi,  relatively  short  toes  being  found   to  accom- 
pany  tarsi  of  ordinary  length,  and,  conversely,  long  toes   >hort   tarsi.f 
The  wing  varies  in  its  form  in  consequence  of  the  different  relal 
development  of  the  primary  and  secondary   quills.}      The   tail  varies  in 
respect  to  its  form,  especially  in  regard  to  the  degree  oi  it-  emarginal 
or   graduation,    and,  in   some   groups,  in    respect   to   the    number  o! 
feathers.     The  bill  also  varies  greatly  in  Size  and  form.      The  variations 
in  these  various  parts  will  be  considered  separately  and  in  detail. 

*  See  below,  Tables  H  to  P,  pp.  210-219.  J  B<S  Table  E,  p.  I 

t  See  Table  F,  p.  206. 
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Variation  in  the  Length  of  the  Folded  Wing  and  the  Tail.  —  The 
measurements  given  in  the  following  table  (Table  B)  sufficiently  illus- 
trate the  variation  in  the  length  of  the  folded  wing  in  fully  mature  speci- 
mens of  the  same  sex  and  species,  while  Table  C  indicates  the 
variation  in  the  length  of  the  tail,  in  specimens  of  a  similar  char- 
acter. All  the  specimens,  with  a  few  exceptions,  were  taken  within 
a  few  miles  of  Cambridge  ;  the  others  are  mainly  also  from  Eastern 
Massachusetts,  a  few  *  being  from  a  single  locality  in  Florida.  The 
series  from  which  these  extremes  are  taken  embrace  ordinarily  not 
more  than  twenty-five  or  thirty  specimens  ;  with  larger  suites  the 
differences  would  in  many  cases  doubtless  be  much  increased.  The 
largest  and  smallest  only  are  taken,  between  which,  however,  there 
is  every  gradation.  The  difference  between  these  extremes  is  indicated, 
and  also  the  percentage  of  the  variation,  based  on  the  average  of  the 
two  extremes.  The  amount  of  the  variation  in  the  length  of  the  folded 
wing  ranges,  as  will  be  seen  from  the  table,  from  twelve  to  twenty-one 
per  cent  of  the  average  length.  In  the  tail  the  amount  of  variation  in 
respect  to  length  ranges  from  fourteen  to  twenty-three  per  cent.  The 
different  species  vary  considerably  in  respect  to  the  amount  of  variation 
each  presents,  some  being  much  more  variable  than  others.  It  should 
be  stated,  however,  that  as  a  general  rule  the  widest  extremes,  or  the 
highest  percentages  of  variation,  occur  in  those  species  of  which  the 
greatest  number  of  specimens  has  been  examined.  It  will  also  be  noticed 
that  the  tail  usually  varies  more  than  the  wings.  In  species  with  a 
relatively  long  tail  the  percentage  of  variation  in  the  length  of  this 
member  is  found  to  be  greater  than  in  those  species  in  which  it  is  of 
medium  length  or  short,  as  would  have  been  naturally  expected.  In 
several  cases  the  greater  differences  occur  between  females,  but  this 
may  be  a  mere  coincidence. 

In  this  connection  it  may  be  added  that  the  variation  proves  to  be 
much  less  between  specimens  of  the  same  species  and  sex  when  taken 
at  a  single  locality  in  the  breeding  season  than  when  taken  during  the 
period  of  migration.  In  many  instances  specimens  of  the  same  species 
may  he  obtained  at  one  locality  which  shall  represent  the  whole  range 
of  its  geographical  variation,  as  well  as  its  individual  variation,  as  in 
the  case  of  those  species  which  breed  far  to  the  North,  but  migrate  in 
winter  to  the  tropics,  being  thus  but  transient  visitors  to  the  temperate 
portions  of  the  United  States. 

*  Those  of  Mimus  pc'jyglottus,  Cardinalis  virginianus,  Picus  borealis. 
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Table  B.  —  Individual  Variation  in  ths  Length  Wing, 


m  c.  /.  So. 
10596 


10716 


8830 
8834 

4821 
4819 

9057 

5020 
4648 
4655 

9  6!)  6 
1421 

4910 
1568 

lOD^j 

10014 

273  + 

786 

1334 


Orlg  No. 

Sex 

2510 

2485 

* 

19S7 

ef 

1993 

d 

816 

d 

820 

d 

367 

d 

556 

d 

148 

d 

6 

d 

618 

d 

703 

d 

1389 

d 

751 

d 

d 
d 
t 

170 

140 

d 

l 
1 





d 



d 

Mimus  |  dl\  glottal 

MilllUS  bol)  -.MltHS 

( lardinulia  \  irginianns 
( lardinalis  virginiunui 
Pasaerculua  sa>  anna 
Paaserculua  savanna 
Turdus  fuscescena 
Turdus  fuscescena 

Sayoruis  fuBCUS 

Sayomis  fuscua 
Geothlypis  trichas 
Geothlypis  trichaa 
Carpodacua  purpureas 
Carpodacua  purpurena 
Pipilo  erythrophthalmua 
Pipilo  erythrophthalmua 
Junco  hyemaha 
Junco  hyeroalia 
Tyrannus  carolinenaia 
Tyrannns  carolinenaia 
Galeoscoptes  carolinensia 
Galeoacoptea  carolinensia 
Icterus  Baltimore 
Icterus  Baltimore 


4.7 

_  _ 

4  ,, 

3  30  [ 

.40 

4  11 

3.55  j 

8.8 
80 

.67 

2  06 

.50 

8  7' 
8  10  j 

8  68  I 
8.17  j 

.51 

3.20  / 

2  75  J 

.4.", 

4.8! 

4  17  ( 

.68 

a  8S  (. 

3.25  \ 

.60 

4.00  ) 
8  42  J 

.58 

lVr<  • 
17  0 

14.5 

l  I  | 

180 

16.0 


Table  G.  —  Individual  Variation  in  the  Length  of  th-e  Tail, 


M  C.  Z  No  Orig  No 


10592 


5086 
8830 
8835 


9056 

5020 
4651 
4653 
4614 

4727 

4  917 
10646 
10633 

1317 
1568 
2734 

10OU 
1334 
2289 


2474 

2372 
1955 
2460 
317 
846 
528 
556 


454 

703 

1071 

1371 

1330 

415 

160 

201 

1972 

41 


Mimus  polyglottns 
Mimna  polyglottns 
Cardinal  is  virginianus 
Cardinalis  rirginianus 
Tass(  renins  savanna 
Tasserculus  savanna 
Turdus  fuscescena 
Turdus  fuscescena 
Parus  atricapillna 
Parns  atricapillua 
Geothlypis  trichas 
Geothlypis  trichas 
Carpodacua  purpureas 
Carpodacua  purpurena 
Pipilo  erythrophthalmua 
Pipilo  erythrophthalmua 

Junco  hvcmalis 
Junco  hvcmalis 
l'iciis  bon  alis 

Picus  boroalia 
Tyrannus  carolinenaia 
Tyrannus  carolinenaia 
Galeoscoptes  carolinenaia 
Galeoscoptes  carolinenaia 
[cteru8  Baltimore 
Icterus  Baltimore 


Tail 

Diffi  r 

Variation. 

5.15  ) 

4  20  f 

.95 

430  [ 
3  40  ( 

.90 

l  Bfl 

.41 

a  oo  i 

2  ".". 

.45 

14.4 

i  a  { 

2  l  5  1 

2  1 

1.7 

.45 

:  i 

2i 

.71 

2  :■■ 

75  | 

,50 

2  B 

i  \ 

4  10  \ 

2.70  ( 

a  to  i 

.40 
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Variation  in  the  Relative  Length  of  the  Wings  and  Tail.  —  Table  D 
illustrates  the  irregularity  of  the  variation  in  the  wings  and  the  tail.  The 
first  column  of  measurements  gives  the  length  of  the  folded  wing,  and 

Table  D.  —  Individual  Variation  in  the  relative  Length  of  the 
Folded  Wing  and  Tail. 


m.  c.  z. 

^0. 


1051)0 


11 


8879 
8841 
8832 
8835 
8821 

8851 

4301 

5058 

5062 

5041 


4808 

4994 

10645 

10646 
4587 

4589 
46  5  4 
4655 


2293 
5741 

10107 
9787 


Original] 
No. 


2429 

2342 

2560 

2614 

2340 

2478 

2374 

441 

1376 

412 

495 

332 

581 

374 

423 

322 

301 

514 

362 

707 

1341 

734 

741 

665 

69  S 

693 

50 

711 

1116 

1924 

1972 

323 

214 

1069 

286 

288 

846 

881 

127 

115 

55 

177 

2361 

2369 


Mimus  polyglottus 
Mimus  polyglottus 
Mimus  polyglottus 
Mimus  polyglottus 
Mimus  polyglottus 
Mimus  polyglottus 
Mimus  polyglottus 
Galeoscoptes  carolinensis 
Galeoscoptes  carolinensis 
Galeoscoptes  carolinensis 
Turdus  fuscescens 
Turd  us  fuscescens 
Turdus  fuscescens 
Seiurus  aurocapillus 
Seiurus  aurocapillus 
Turdus  Pallasi 
Turdus  Pallasi 
Dendroeca  sestiva 
Dendroeca  ajstiva 
Dendroeca  striata 
Dendroeca  striata 
Dendroeca  striata 
Dendroeca  striata 
Setophaga  ruticilla 
Setophaga  ruticilla 
Regulus  satrapa 
Regulus  satrapa 
Contopus  virens 
Contopus  virens 
Picus  borealis 
Picas  borealis 
Agekeus  phoenicenfl 
Agekeus  phoeniceus 
Cnrpodacus  purpureas 
Carpodacus  purpureas 
Poocsetes  gram  incus 
Poocaates  gramineus 
Passerculus  savanna 
Pasaerculas  savanna 
Passerella  iliaca 
Passerclla  iliaca 
Melospiza  melodia 
Melospiza  melodia 
Cardinalis  virginianus 
( lardinalis  virginianus 
1  )ol  ichonyx  oryzivora 
Dolichonyx  oiyaivora 
1  [edymeles  ludoviciana 
Hedymeles  ludoviciana 


Wing. 
4.35 

Tail. 

4.35 

3.25 

4.35 

415 

4.35 

4.40 

4  90 

4.40 

4.50 

4.40 

420 

4  30 

4.16 

3  60 

3.60 

3.70 

3  60 

3.75 

4.10 

4.00 

3.00 

4.10 

4.00 

4.15 

2.90 

3.00 

2.00 

3.00 

2  66 

3.50 

2  60 

3.43 

3.17 

2.85 

1.80 

245 

1.98 

2.85 

2.00 

3.00 

1.75 

2.45 

1.93 

2.80 

1.80 

2.60 

2.10 

2.43 

2.50 

2.20 

1.52 

1.94 

1.75 

3  35 

2.36 

3.15 

2.70 

4.80 

3.32 

4.75 

3.75 

4.85 

340 

4.60 

3.82 

3  85 

2  00 

3.03 

2.32 

355 

2.41 

3.10 

2  50 

2.75 

1  85 

2.74 

2.25 

8  75 

2.65 

3  32 

3  00 

2.35 

2.66 

2  60 

2.40 

3  60 

3  40 

3.60 

4.10 

3.75 

8  7> 

4  00 

2.72 

4  20 

2.93 

2  95 

Diff.  betw'n 

Amount 

Wing  and 
Tail. 

of 
Variation. 

.00] 

-+-1.00 

-4-  .25 

-h  .50 

> 

1.20 

+  .10 

—  .20 

—  .1-4  J 

.00 

—  .10 

.45 

-f-  .35  ; 

1.00  , 

.10 

1.15 

1.25] 

1.00 
1.66 

.66 

.90 
.23 

.67 

1.05 
.47 

.58 

.85 

1.25 

.79 

.46  | 

'1  00 

—  .50 
+  .07 

.57 

.68 
.19  1 

.49 

.99 
.45  \ 

.54 

1.48 
1.00 

.48 

1.45 

.67 

.78 

1.35 

.71  \ 

.64 

1.14  | 
.60  \ 

.54 

.90  , 

.49  j 

.41 

1.10  j 

.78 

.32  j 

+   .33  I 
—   .20  1 

.53 

—  .20  | 

.70 

4-   -50  j 

.96  i 
1.28  ' 

.32 

1.27  | 

.88  ' 

.39 
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the  second  the   length  of  the   tail,  of  the   M  :  th<:  |] 

column  shows  the  difference  in  length  between  the  tail  tod  th 
and  the  fourth  column  the  amount  of  the   difference 
extremes.     In   Mimus  polyglotttts  the  tail   is  usually  one  fourth   to  i 
half  an  inch  longer  than  the  wing;  hut  in   many  Specimens   the  tri 
and  tail  are  equal,  and  in  a  small  proportion  the  tail  i-  tkori  the 

wing.     In  the  seven  specimens  of  this  species  cited  in  the  table,  the 
variation  ranges  from  the  tail  being  one  fifth  of  an  inch  shorter  tlian 
the  folded  wing  to  one  inch   longer.     In  the  three   specimens   trh 
agree   in   the    length    of    the    tail    (4.35    in.),    the    variation    in    the 
length  of  the  folded  wing  ranges  from  3. 25  in.  to  4.25  in.,  or  i-  nearly 
twenty-seven   (2G.85)  per  cent.     The   larger  specimen,   however,  is   ;i 
male,  while  the  others  are  females  ;  but  between   tin;   two  ferns 
difference  is  over   twenty-four   (24.3)   per  cent.      Similar  diffi 
have  been  met  with  in  various  other  speeies,  but  it  has  not  been  den; 
necessary  to  cite  a  larger  list  of  examples. 

Variation  in  the  Form  of  the  Wing.  —  By  the  form  of  the  wing  is 
meant   its   general  outline   when    expanded,   which    is    mainly   deter- 
mined by  the  relative  length  of  the  remiges.     The  form  of  the  wi 
and  especially  the   relative  length  of  the  different   primary  remig 
has  direct  relation   to  the    power  of   flight.     In    strong,   swift-flying 
birds,  the  outer  primaries  are  the  longest,  giving  a  narrow  pointed  form 
to  the  expanded  wing,  as  in  the  swifts,   the  swallows,  in    Churdeils.  in 
the  Siernince  and  in  most  of  the  Procellarida;.     In  birds  of  medium 
powers  of  flight,  as  in  most  of  the  true  finches  (Coccothrenutitut)  end 
Turdince,  the  Tyrannidce,  the   Sylvicolidce,  etc.,  etc.,  the   third,  fourth, 
and  fifth  primaries  are  the  longest,  the  wing  being  less   pointed    and 
broader.     In  species  with  low  power  of  flight,  as  the    Troglodyti 
several  genera  of  sparrows,  the  grouse,  etc.  the  outer  primaries  are  still 
more    reduced,  the  wing  is  much    more  rounded  and   shorter,  and    the 
power  of  flight  is  in  each  case  correspondingly  less.     In  bird-  oJ  the 
first  class,  which  live  almost  wholly  on  the  wing,  little  variation  i 
in  the  relative  length  of  the  primaries.      In  those  of  the  second  :m«l  third 
classes,  slight  variations  affect  in  less  degree  the  particular  habits  of 
life,  so  that  among  the  latter  would  be  naturally  expected  the  great 
range  of  individual  variation. 

Correlating  with  the  variation  in  the  form  of  the  wing,  as  determ 
by  the  relative  length  of  the  outer  primaries  to  the  length  of  the  inner 
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primaries  are  similar  variations  in  the  relative  length  of  the  inner  secon- 
daries as  compared  with  the  outer  secondaries.  Relatively  short  inner 
secondaries  (generally  improperly  called  "  tertiaries ")  hence  ac- 
company long  primaries,  and,  conversely,  long  inner  secondaries, 
short  outer  primaries.  The  particular  form  of  the  wing  in  any  group 
depending  upon  the  relative  development  of  these  several  elements, 
they  hence  afford  excellent  generic  characters  ;  but  while  thus  impor- 
tant, they  are  subject  to  a  considerable  range  of  individual  variation. 
The  form  of  the  wing  being  readily  determined  by  measurements, 
and  easily  expressed  mathematically,  the  amount  of  the  variation  is 
easily  measured  and  tabulated.  In  the  following  table  (Table  E)  the 
extent  and  character  of  this  variation  is  to  some  degree  illustrated.  In 
the  first  column  of  measurements  is  given  the  length  of  the  folded  wing ; 
in  the  second  the  extent  of  the  longest  primary  beyond  the  outer  (or 
shortest)  secondary,  and  in  the  third  the  extent  of  the  longest  pri- 
mary beyond  the  inner  (or  longest)  secondary.  The  fourth  column 
gives  the  amount  of  variation  in  each  specimen  cited. 

Table  E.  —  Variation  in  the  Form  of  the  Wing. 


M.  C.  Z.  No. 

Sex. 
d 

2319 

2291) 

d 

1333 

d 

1567 

d 

2964 

d 

2299 

d 

2296 

d 

5741 

d 

119 

d 

9854 

.o" 

284 

% 

113 

1 

1317 

1 

4003 

1 

10107 

d 

590 

d 

993.') 

d 

1456 

d 

1945 

d 

338 

■' 

5606 

d 

10292 

d 

256 

? 

179  • 

1 

5858 

1 

10014 

? 

2274 

1 

Species. 


Icterus  Baltimore 
Icterus  Baltimore 
Icterus  Baltimore 
Icterus  Baltimore 
Icterus  Baltimore 
Icterus  Baltimore 
Dolichonyx  orvzivora 
Dolichonyx  orvzivora 
Dolichonyx  orvzivora 
Dolichonyx  orvzivora 
Tyrannus  carolinensis 
Tyrannus  carolinensis 
Tyrannus  carolinensis 
Tyrannus  carolinensis 
I  led ymelcs  lwloviciana 
He.lymeles  lurtoviciana 
Ilcdymcles  ludoviciana 
Sialia  sialis 
Sialia  Malis 
Sialia  sialis 
Sialia  sialis 
Sialia  sialis 

Galeoscoptes  carolinensis 

( raleoscoptes  carolinensis 

( raleoscoptes  carolinensis 

Galeoscoptes  carolinensis 
Galeoscoptes  carolinensis 


Length  of 
the  Wing. 

J^Xl.  UI  IT. 

beyond 
Outer  Sec 

dii.  ui  rr. 

beyond 
Inner  Sec. 

Amount  of 
Variation. 

3.75 

.77 

.90 

.13 

383 

.67 

.81 

.14 

3.64 

.57 

1.06 

.49 

3.80 

.56 

.92 

.36 

3.85 

.77 

1.07 

.30 

3.85 

.87 

1.12 

.25 

3.80 

.98 

1.42 

.44 

4.00 

1  20 

1.40 

.20 

3.82 

.78 

1.23 

.45 

3  53 

.98 

1.14 

.16 

4.30 

.85 

1.15 

.30 

4.60 

.90 

1  45 

.55 

4.2.") 

.76 

1.10 

.34 

4  60 

1.35 

1  62 

.27 

4.20 

.90 

1.05 

.15 

4  00 

.90 

1.2.5 

.35 

4.00 

.60 

1.06 

.40 

3.7.-) 

1.00 

1.10 

.10 

3.90 

1.03 

1.10 

.07 

4  H7 

1 .30 

1 .30 

.00 

4  05 

1  2.") 

1.40 

.15 

3.90 

.9.') 

1.15 

.20 

3.37 

.50 

—.05 

3.75 

.55 

.70 

+  .15 

3.55 

.35 

.57 

•+-.22 

3.85 

.70 

.:.-) 

-+-.05 

3.75 

.67 

.70 

+.03 
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Variation  in  the  relative  Length  of  the  Primary  QuiUt.  —  From  the 
great  stress  laid  upon  the  relative  length  of   I 
scriptive  ornithologists  in  determining  genera  and  ipeciee,  one  iro 
led  to  expect  but  a  slight  amount  of  variation  in  this  t   in  ipi 

mens  of  the  same  species.     On  the  contrary,  however,  it  i-  lOOfl  foil 
on  giving  special  attention  to  this  character,  that  a  considerable  amount 
of  individual  variation   in  this  regard   really  exist-.     That    the    1 
formula,  so  generally  introduced  of  late  years  into  specific  di 
in  a  great  degree  unreliable  as  a  specific  character,  is  i-tlv  sboi 

by  the  subjoined  table  (Table  F,  p.  20G)  of  the  relative  proportions  of 
the  primaries.     The  comparison,  extended  in  the  table  to  only  ■  : 
species  has  been  carried  to  scores  of  others  with  similar  results. 

In  general,  in  species  of  the  Oscines  which  have  the  second  primary 
usually  the  longest,  it  is  sometimes  the  first  and  sometimes  the  third 
that  is  the  longest.  In  those  which  have  the  third  ordinarily  the  I 
the  second  and  third,  the  third  and  the  fourth,  or  the  second,  third,  and 
fourth  are  frequently  equal.  In  those  in  which  the  first  (or  the  second 
when  the  first  is  very  short)  is  intermediate  to  the  second  and  fourth 
or  to  the  third  and  fifth,  it  may  be  equal  to  or  longer  than  the  second  or 
third,  or  only  equal  to  the  fourth  or  fifth. 

Variation  in  the  Form  of  the  Tail,  and  in  the  Number  of  the 
Rectrices. —  Individual  variation  in  the  form  of  the  tail  is  often  quite 
marked.  In  species  with  the  tail  deeply  forked,  different  sp< 
vary  considerably  in  respect  to  the  depth  of  the  fork.  Those  with  the 
rounded  and  much  graduated  differ  greatly  in  respect  to  the  amount  the 
middle  feathers  exceed  the  outer  ones  in  length.  In  species  with  a  nor- 
mally nearly  even  tail,  the  tail  is  sometimes  distinctly  emarginate,  and 
sometimes  as  distinctly  rounded  in  different  specimens  of  the  same  - 

In  regard  to  the  number  of  rectrices,  in  those  groups  in  which  the 
number  exceeds  twelve,  as  in  the  Iiasores,  the  Lumellirostr  the 

number  is  frequently  variable.      The  rectrices  of  the  common  ni 
grouse   (Bonasa  umbellus)   are  usually  eighteen   in  number,  hut  an 
animation  of  numerous  specimens  shows  that   the   mini' 
sixteen  to  twenty.     The  usual  number  in  T< 

but    the    number   varies    from    fourteen    to    eighteen.       In   I  nia 

cupido,  and  in  other  species  of  grouse,  similar  variations 
They   are   also  frequent   in   the  Ansrri/nc.      In    Bern 
for  example,  the  usual  number  of  rectrices  is  eighteen,  but  the  number 
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Table  F.  —  Variation  in  the  relative  Length  of  the  Primaries. 


M.  C.  Z. 

No 

Species. 

to 

So 
s 
o 

lj 
4 
3 

si 

~3  a 

3 
4 

—   cC 
T   O 
CO   « 

(J 

2 
2 

~5~ 

5 

»3 

z  - 

_  u. 

—  = 

—  u 

3-289 
6764 

Turdus  fuscescens 
Turdus  fuscescens 

6 
6 

7 
7 

8837 

Turdus  fuscescens 

3} 

2 

5 

6 

7 

8 

8848 
5197 

Tardus  Pallasi 
Turdus  Pallasi 

4 
4 

3 
5 

5 
3 

6 
6 

2 
2 

7 

7 

8205 

Turdus  Pallasi 

4 

3 

5 

!l 

7 

8 

8206 

Turdus  Pallasi 

4 

i\ 

6 

2 

7 

8 

10698 
10699 

Myiarchus  crinitus 
Myiarchus  crinitus 

3 
3 

4 
2 

2 

4 

5 
5 

6 
6 

1 
1 

7 

7 

8166 

Myiarchus  crinitus 

4 

3 

2 

5 

6 

'! 

8 

10700 

Myiarchus  crinitus 

:j 

2 

5 

6 

1 

7 

8 

10701 

Myiarchus  crinitus 

3 

t\ 

5 

6 

1 

7 

8 

12420 
4612 

Tyrannus  carolinensis 
Tyrannus  carolinensis 

2 
2 

3 
3 

1 

4 

4 
1 

5 
5 

6 
6 

6457 

Tyrannus  carolinensis 

2 

3 

I'l 

5 

6 

4816 
6665 
6938 

Contopus  borealis 
Contopus  borealis 
Sayornis  fuscus 

2 
2 

3 

1 
3 
4 

3 

1 
2 

4 
4 
5 

5 
5 
6 

6 
6 
1 

7 

6932 

Sayornis  fuscus 

w 

i) 

6 

1 

7 

8 

9 

5364 
5248 

Lophophanes  bicolor 
Lophophanes  bicolor 

4 
5 

!l 

6  ' 

5 

4 

6 
6 

3 

7 

7 
3 

8 
8 

9 
9 

2 
2 

1 

1 

Lophophanes  bicolor 

7 

3 

8 

9 

2 

1 

5080 
5176 

Dendrceca  coronata 
Dendrceca  coronata 

2 
3 

3 
2 

1 

4 

4 

1 

5 
5 

6 
6 

6678 

Dendrceca  coronata 

3 

4} 

1 

5 

6 

7 

3412 

Dendrceca  coronata 

SI 

I! 

4J 
2 

1 

4 

1 

5 

6 

7 

10533 

Dendrceca  coronata 

5 

6 

7 

8 

9 

5056 
5057 

Dendrceca  striata 
Dendrceca  striata 

1 
2 

3 
3 

4 
4 

5 
5 

6 
6 

3390 

Dendrceca  striata 

2 

ij 

4 

5 

6 

7 

6675 
1095S 
10963 
10960 

Dendrceca  striata 
Pinicola  enucleator 
Pinicola  enucleator 
Pinicola  enucleator 

2 

3 

3 
3 

3 
4 
2 
2 

1 
2 

4 

1 

4 

:> 
1 
4 

5 

1 
5 
5 

6 
6 
6 
6 

7 
7 
7 

10962 

Pinicola  enucleator 

2j 

4 

1 

5 

6 

7 

8 

8114 

Pinicola  enucleator 

3 

U 

1 

5 

6 

7 

8 

% 

4843 
4638 
4844 

Ampelis  cedroram 
Ampelis  cedroram 
Ampelis  cedroram 

0 
1 
2 

3 
2 
1 

1 

3 
3 

4 

4 
4 

5 
5 
5 
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varies  from  fourteen  to  twenty.  Specimens  with  -ixteen  are  tolerably 
frequent.     Yet  one  of  the  principal  characters  urged  ai  separating  the 

B.  Htttchinsii  from  the  B.  canadensis  is  the  possession  of  two  more 
feathers  in  the  tail  by  the  latter  than  the  so-called  B.  Hutchtrutt  is 
assumed   to  have.      In  Beruicla  brentd  the  usual  number  is  sixteen, 

but  in  different  specimens  they  vary  from  fourteen  to  eighteen.  A 
greater  or  less  amount  of  variation  in  the  number  of  the  feathers  of 
the  tail  is  more  or  less  common  to  numerous  other  species  of  the  duck 
tribe.  An  odd  number  is  even  quite  frequent,  one  half  of  the  tail  hav- 
ing normally  one  more  feather  than  the  other. 

Variation  in  the  Relative  Length  of  the  Tarsus  and  Toes.  —  A  com- 
mon feature  in  modern  generic  and  specific  diagnoses  is  a  statement  of 
the  ratio  the  length  of  the  tarsus  bears  to  the  length  of  the  middle  toe 
or  to  the  hallux,  and  the  relative  length  of  the  hallux  to  the  outer  or 
inner  toe,  as  though*  we  had  here  constant  structural  proportions.  The 
following  table  (Table  G)  shows  that  such  is  not  the  case,  the  varia- 


Table  G. — Relative  Length  of  Tarsi  and  Toes. 


M.  C.  Z.  No. 

Sex. 
7 

Species. 

Tarsus. 

Middle 
Toe. 

Outer 
Toe. 

Hallux 

585  S 

Galcoscoptes  carolinensis 

1.08 

1.04 

.77 

.75 

2273 

7 

Galcoscoptes  carolinensis 

1.15 

.98 

.70 

.70 

10356 

7 

Galcoscoptes  carolinensis 

1.00 

1.00 

.70 

.73 

5857 

7 

Galcoscoptes  carolinensis 

1.18 

1.08 

.70 

.75 

2229 

i 

Galcoscoptes  carolinensis 

1.07 

.93 

.68 

.67 

5605 

d 

Sialia  sialis 

.77 

.77 

.57 

.53 

1456 

d 

Sialia  sialis 

.74 

.84 

.62 

.65 

5766 

d 

Sialia  sialis 

.83 

.80 

.56 

.60 

1883 

d 

Sialia  sialis 

.80 

.91 

.77 

.»;:, 

1 946 

d 

Sialia  sialis 

.80 

.84 

.77 

.61 

1881 

d 

Sialia  sialis 

.77 

.85 

.56 

.:■! 

1771 

d 

Pipilo  erythrophthalmiis 

.98 

.95 

.73 

.80 

1399 

d 

Pipilo  erythrophthalmiis 

1.05 

1.05 

.80 

,7a 

350 

d 

Pipilo  erythrophthalmiis 

1 .05 

1.12 

.76 

.84 

1476 

d 

Pipilo  erythrophthalmiis 

1.10 

1.03 

.7."> 

.78 

2985 

d 

Pipilo  erythrophthalmiis 

1.13 

1.00 

.80 

.80 

9854 

d 

Dolichonyx  oryzivora 

.98 

1.17 

.82 

5585 

f 

Dolichonyx  oryzivora 

1.15 

1.27 

.93 

9S94 

d 

Dolichonyx  oryzivora 

1.00 

1.00 

.81 

102  19 

d 

Doliehonyx  oryzivora 

1.03 

1.::. 

.98 

.76 

2320 

d 

Icterus  Baltimore 

.83 

.68 

.88 

.72 

9793 

d 

Icterus  Baltimore 

1.02 

.85 

.70 

.70 

1567 

d 

Icterus  Baltimore 

.97 

LOO 

.7.") 

.80 

10025 

7 

Tyrannus  carolinensis 

.67 

.73 

.53 

.54 

10027 

1 

Tyrannus  carolinensis 

.80 

.s:> 

.(  1 

10028 

7 

Tyrannus  carolinensis 

.70 

.87 

.57 

5546 

? 

Tyrannus  carolinensis 

.70 

.80 

.60 

.60 
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tion  being  as  great  between  different  specimens  of  the  same  species 
as  between  different  species  of  the  same  genus,  and  even  of  differ- 
ent genera.  The  variation  in  the  length  of  the  toes  is  often  due  to 
an  increase  or  a  decrease  in  the  length  of  the  nail,  but  by  no  means 
rarely  to  variations  in  the  length  of  the  phalanges  themselves.  As 
already  stated,  and  as  appears  from  the  table,  toes  of  less  than  the 
average  length  accompany  tarsi  of  the  average  or  of  more  than  the 
average  length,  and  toes  of  more  than  the  average  length  accompany 
tarsi  of  medium  or  less  than  the  medium  length.  In  compiling  the  above 
table  the  specimens  mentioned  have  been  selected  in  each  case  from 
a  series  of  only  twenty  specimens  of  the  species  to  which  they  respec- 
tively belong,  and  represent  the  longest  and  shortest  tarsus,  middle  toe, 
outer  toe,  and  hind  toe  met  with  in  each  series,  and  also  the  greatest  and 
least  amount  of  difference  in  these  several  elements.  They  are  all 
taken  from  Tables  H  to  Q  (see  pp.  210-219),  which  serve  to  show 
the  usual  range  of  variation,  in  respect  to  size  and  proportions,  in  ten 
species.* 

Individual  Variation  in  other  Parts.  —  In  addition  to  the  instances 
already  mentioned,  individual  variation  of  a  similar  character  and  equal 
extent  occurs  in  the  relative  size  of  other  parts.  The  length  of  the  bill, 
for  instance,  is  often  compared  to  the  length  of  the  head,  or  to  that  of 
the  tarsus  in  specific  diagnoses.  Table  G1  (see  next  page)  serves  to 
show  the  individual  variation  in  respect  to  the  proportion  of  length  to 
alar  extent  ordinarily  met  with  in  specimens  of  the  same  species. 

To  show  more  fully,  however,  the  exact  nature  and  extent  of  what 
may  be  considered  as  purely  individual  variation,  tables  of  detailed 
measurements  of  about  twenty  specimens  of  each  of  a  number  of 
species  are  herewith  appended  (Tables  H  to  Q).  Care  has  been 
taken  to  not  only  select  specimens  of  the  same  sex,  collected  at  the 
same  locality,  and  as  nearly  as  possible  at  the  same  season,  but  also 
such  species  as  find  their  northern  limit  so  near  the  locality  at 
which  they  were  taken  as  to  obviate  the  complication  of  individual 
with  geographical  variation,  which  would  result  if  the  range  of  the 
species  extended  far  to  the  northward  of  the  locality  in  question. 
In  general,  the  specimens  are  all  from   Eastern  Massachusetts,  and 

*  Icterus  Baltimore,  Dolichonyx  oryzivorus.  Pipilo  crythrophthalmus,  Sialia  sialis, 
Galeoscoptes   carolinensis,  Pyranga  rubra,  Geothlypis  triehas,  Harporhyuchus  rufus, 

Tyraimus  carolincn^is,  lledyiuelos  ludoviciana. 
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Table  Gx  —  Individual  Variation  in  the  Proportion  of  Length  to 

Alar  Extent. 


M.  c.  z.  No. 


4946 

11714 

95 

93 

5723 


Orig.  No. 


5056 

668 
777 
848 
981 

5087 



1937 
2394 

9901 
2295 

2340 
2374 
2371 



5757 
2930 
1829 

307 
9691 

145 
5756 

314 
363 
26 
367 
495 
551 
112 
268 
114 


Sex. 


Species. 


Dendroeca  striata 
Dendroeca  striata 
PftSgercnlttfl  savanna 
Passercalus  savanna 
Passe iv ii his  savanna 
Cardiualis  virginiauus 
Cardiualis  virginiauus 
Dolichooyx  orvzivorus 
Dolichonyx  orvzivorus 
Mimas  polyglottus 
Mimas  polyglottas 
Mimas  polyglottua 
Tardus  Swainsoni 
Tardus  Swainsoni 
Turd  us  Swainsoni 
Tardus  Swainsoni 
Tardus  Pallasi 
Turdus  Pallasi 
Turdus  Pallasi 
Tardus  Pallasi 
Turdus  Pallasi 
Turdus  Pallasi 
Turdus  liiscescens 
Turdus  f'uscescens 
Turdus  f'uscescens 
Paras  atricapillus 
Parus  atricapillus 
Paras  atricapillus 
AgelaHM  phoeniceufl 
Agelseus  phoeniceus 
Agelseus  phoeniceai 


5.45 

9.70 

5  50 

8.68 

5.50 

9  13 

7.7  5 

6.00 

8.27 

9.00 

11.50 

800 

11.75 

6.65 

1  1 .50 

7.50 

11.50 

9  60 

14  25 

9.75 

14.00 

9.80 

1 3  00 

7.25 

12.15 

7.75 

11.20 

6.90 

11.  '20 

7.24 

11.00 

7  00 

10.50 

7.00 

11  40 

7.38 

1 1 .05 

7.38 

1  2.33 

7.23 

11.94 

6.80 

11.28 

7.81 

13.70 

7.87 

11.91 

7.00 

11.95 

5.50 

8.12 

5  00 

8.60 

5  75 

7.88 

9.00 

15.10 

9  20 

14.40 

8  45 

14.45 

from  within  a  short  distance  of  Cambridge.  A  very  few  are  from 
Southern  Maine  and  from  the  Connecticut  valley  at  Springfield ; 
but  the  general  faunal  character  of  all  these  localities  is  essentially 
the  same.* 

In  addition  to  the  measurements  given  in  these  tables,  several  others 
are  sometimes  taken  by  collectors,  as  the  relative  posterior  extent  of  the 
outstretched  feet  and  the  wing,  as  compared  with  the  tail.  As  they  are, 
however,  among  the  most  variable  of  proportions,  and  are  likewise 
among  the  most  difficult  measurements  to  take  with  accuracy,  they  have 
been  here  neglected. 

*  In  consequence  of  the  small  size  of  these  pages,  it  has  been  found  impracticable  to 
Include  the  names  of  the  localities,  the  date  of  collecting,  and  the  name  of  the  collector 
in  the  tables,  as  would,  have  been  desirable. 
VOL.  II.  14 
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Individual  Variation  in  the  Size  and  Form  of  the  Bill.  —  That  con- 
siderable variation  occurs  in  the  size  and  shape  of  the  bill,  in  specimens 
of  the  same  sex  and  species  living  together  at  the  same  locality,  is  evident 
from  a  glance  at  some  of  the  preceding  tables  of  measurements.  The 
variation  in  this  organ  is  further  illustrated  in  the  accompanying  plates 
(Plates  IV- VIII),  in  which  are  given  figures  of  the  bills  of  several 
specimens  of  each  of  a  number  of  species.  Much  greater  differences 
are  here  shown  to  exist  in  cospecific  specimens  of  the  same  sex 
and  from  the  same  locality  than  occur  between  those  supposed  *to 
be  distinct,  of  which  comparative  figures  of  the  bills  have  been  pub- 
lished with  a  view  of  demonstrating  their  specific  diversity.  In  only  a 
few  groups  in  fact,  and  mainly  in  the  long-billed  Grallce,  is  the  bill 
generally  admitted  to  be  too  variable  to  afford  an  important  basis  for 
the  discrimination  of  species. 

The  principal  points  of  variation  in  the  form  of  the  bill  consist  in 
variations  in  its  general  size,  without  corresponding  variations  in  the 
general  size  of  the  individual,  and  in  the  details  of  its  form  in  regard  to 
thickness  and  length.  There  are  also  other  variations  in  respect  to  the 
emargination  or  dentation  of  the  terminal  portion,  especially  in  the  vast 
group  of  the  insectivorous  species,  and  in  the  "  festooning  "  of  the  bill 
in  many  of  the  hawks.*  In  respect  to  the  size  of  the  bill,  it  is  a  note- 
worthy fact  that  birds  specifically  and  sexually  identical  vary  in  such  a 
way  that  specimens  much  below  the  average  size  possess  bills  above 
the  average  size  for  their  respective  species,  and,  conversely,  that 
specimens  above  the  average  size  have  bills  much  smaller  than  the 
average  for  their  respective  species,  the  general  proportions  of  the 
bill  in  each  case  being  essentially  the  same.  In  such  cases,  with 
the  increase  or  decrease  in  length,  there  are  corresponding  differ- 
ences in  the  thickness  of  the  bill,  both  in  the  vertical  and  trans- 
verse directions.  In  other  cases  with  the  increase  in  length  there 
is  no  corresponding  increase  in  thickness,  such  a  differentiation  thus 
resulting  in  a  relatively  attenuated  form  of  the  bill.  In  other  ca^es 
the  bill  is  shortened  without  a  corresponding  decrease  in  its  thick- 
ness, from  which  results  a  short,  thick,  or  robust  bill.  The  variation 
in    thickness    is    again    sometimes    relatively   greater    in    the   vertical 

*  In  respect  to  this  point,  see  Dr.  Henry  Bryant's  paper  on  "  Variations  in  the  Plu- 
mage in  Buteo  borealis  auet.  and  B.  Harlam  Aud.  V"  (Proo.  Boston  Soc.  Nat.  Hist., 
Vol.  VIII,  p.  107  et  seq.,  1861,  where  the  variation  in  this  feature  is  especially  noticed. 
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than  in  the  transverse  direction,  and  sometimes  the  reverse,  thus 
giving  in  some  cases  a  deep,  narrow  bill,  and  in  others  a  broad,  de- 
pressed bill.  In  the  latter  case  the  differences  are  especially  important, 
as  will  be  more  fully  shown  later.  In  regard  to  the  tooth-like  inden- 
tation near  the  tip  of  the  bill  in  so  many  of  the  insectivorous  birds,  it  is 
found  that  in  some  species  which  usually  have  it  strongly  developed, 
specimens  occasionally  occur  with  the  indentation  nearly  or  quite  obso- 
lete. Again  in  other  cases  where  this  feature  is  usually  but  slightly 
developed,  some  specimens  have  the  notch  at  the  tip  of  the  bill  exceed- 
ingly prominent.  Similar  variations  occur  in  regard  to  the  develop- 
ment of  the  so-called  "festoon"  of  the  upper  mandible  in  the  hawks, 
as  Dr.  Bryant  has  already  sufficiently  shown. 

The  greatest  range  of  individual  differentiation  in  any  given  organ 
occurs,  as  would  be  naturally  expected,  in  those  species  which  have  that 
organ  more  than  ordinarily  developed,  and  also  in  species  of  a  low 
grade  of  structure.  In  the  long-billed  Grallce  both  these  conditions 
exist,  and  it  is  in  such  genera  as  Numenius,  Gambetta,  Limosa,  Scoh- 
paoc,  P/tilohela,  and  Gallinago,  that  the  maximum  of  bill  variation  is 
seen.  It  is  less  marked  in  the  song-birds,  though  in  many  members  of 
this  group  the  variation  is  by  no  means  small.  In  the  typical  wood- 
peckers, on  the  other  hand,  which  have  the  bill  especially  adapted  to  a 
peculiar  function,  that  of  digging  into  wood,  the  variation  is  scarcely 
appreciable,  since  any  considerable  variation  from  its  usual  form  would 
seriously  impair  its  efficiency.  In  the  semi-frugivorous  and  terrestrial 
Picidce,  however,  we  again  meet  with  the  usual  range  of  variation. 

In  the  accompanying  plates  illustrative  of  variation  in  the  bill, 
representatives  from  the  higher  types  of  the  Oscines  have  mainly  been 
chosen,  several  representatives  from  widely  different  families  having 
been  selected.  Plate  IV,  figures  1  and  la,  2  and  2a,  give  a  view  of 
the  bills  of  two  specimens  of  the  common  king-bird  (  Tyranmts  curo- 
linensis),  from  Eastern  Massachusetts,  which  differ  from  each  other  as 
much  as  the  bills  of  different  genera  sometimes  do.  One  of  them,  SI 
will  be  seen,  is  so  much  narrower  and  deeper  than  the  other  as  to  give 
very  different  proportions  and  outlines.  The  skulls  of  these  two  speci- 
mens vary  in  the  same  manner  as  do  the  bills,  the  one  having  a  broad, 
flat  skull,  and  the  other  a  narrow,  high  one.  Two  specimens  oi'  Mt/iar- 
chus  crinitus,  one  of  which  is  from  South  Carolina  and  the  other  from 
Western  New  York,  differ  as  much  from  each  other,  and  in  nearly  the 
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same  way,  as  do  those  of  the  king-bird.  Similar  and  nearly  as  great 
variations  occur  also  between  different  specimens  of  Contopus  borealis, 
C.  virens,  Empidonax  minimus,  E.  Jiaviventris,  Sayorius  fuscus,  and 
in  several  species  of  the  South  American  Tyrannidce.  But  between 
these  two  extremes  are  found  in  other  specimens  nearly  every  possible 
degree  of  gradation. 

Figures  3  and  oa  to  figures  7  and  la  (same  plate)  represent  different 
forms  of  the  bill  in  Troglodytes  aedon.  Between  these  specimens  there 
are  great  differences  both  in  .respect  to  absolute  size  and  to  general 
form,  greater  than  would  be  deemed  necessary  by  most  ornithologists 
for  the  differentiation  of  species.  These  examples  are  all  from  Florida, 
and  essentially  from  the  same  locality.  Other  specimens  in  the  Muse- 
um come  between  these  extremes  in  such  a  way  as  to  show  the  incon- 
stancy of  all  these  forms.  The  variation  in  color,  which  is  considerable 
in  this  species,  does  not  accord  with  the  variation  in  the  bill,  specimens 
exhibiting  the  extremes  of  color  as  often  having  the  bills  alike  as  other- 
wise, and,  conversely,  those  with  bills  alike  differ  widely  in  color. 

Figures  8  and  8a  to  11  and  11a  (same  plate)  indicate  the  varia- 
bility of  the  bill,  especially  in  respect  to  length,  in  Massachusetts 
specimens  of  Seiurus  noveboracensis.  The  first  corresponds  essentially 
with,  and  unquestionably  is,  an  example  of  the  so-called  Seiurus  ludo- 
vicianus,  which,  in  all  probability,  is  but  the  darker  colored,"  longer- 
billed  southern  form  of  S.  noveboracensis.  This  species  varies  also 
remarkably  in  color,  but  the  variation  in  color,  as  in  the  case  of  Tro- 
glodytes aedon,  and  as  is  commonly  the  case  in  other  species,  does  not 
accord  with  the  variation  in  the  bill,  some  of  the  long-billed  specimens 
beinjx  in  color  almost  undistinguishable  from  some  of  the  short-billed 
ones,  while  some  of  those  with  medium  bills  present  the  extreme 
degrees  of  variation  in  respect  to  color. 

Figures  12  and  12a  to  14  and  14a  (same  plate)  represent  the  bills 
of  three  male  specimens  of  Mniotilta  varia  from  the  vicinity  of  Cam- 
bridge, which  present  as  great  differences  as  modern  ornithologists 
would  ordinarily  deem  sufficient,  if  the  specimens  had  come  from 
Mexico  instead  of  from  Massachusetts,  to  warrant  their  recognition  as 
types  of  three  distinct  species.  The  correspondingly  great  variations  in 
color  in  this  species  have  already  been  adverted  to  (p.  190).  The 
bill,  however,  in  specimens  presenting  extreme  forms  of  color  variation, 
unfortunately  for  ultra-divisionists,  may  be  either  of  the  ordinary  form 
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or  of  either  of  the  forms  figured,  or  of  any  intermediate  form,  as  exem- 
plified by  the  specimens  of  this  Bpecies  in  the  collection  of  the  Museum. 
Figure  15  and  \ba  and  1G  and  16a  (same  plate)  are  accurate  repre- 
sentations of  the  bills  of  two  Massachusetts  males  of  Dendrceca  striata. 
The  differences  between  these  specimens,  though  BO  great,  are  not 
greater  than  occur  in  different  eospecific  examples  of  several  other 
species  of  this  genus  contained  in  the  Museum. 

Massachusetts  specimens  of  Certhi  a  familiar  is  differ  even  more  in  the 
form  of  the  bill  than  do  the  specimens  above  figured  of  either  Troglody- 
tes a'edon  or  Mniotilta  varia.  They  also  present  a  similar  range  of  color 
variation  in  the  plumage,  and  one  equally  at  variance  with  the  variation 
in  the  bill. 

Figures  10  and  19a,  20  and  20a  (same  plate),  show  how  widely 
two  Florida  specimens  (both  males)  of  Pyranga  cestiva  vary  in  respect 
to  the  size  of  the  bill,  the  specimens  in  question  differing  but  little  in 
general  size.  If  these  figures  are  compared  with  the  figures  recently 
published  of  the  bills  of  certain  supposed  species  of  Pyranga*  they  will 
be  found  to  vary  more  than  some  of  the  latter  do,  and  indicate  how  un- 
satisfactory the  nature  of  species  must  be  when  based  mainly  upon  dif- 
ferences in  the  bill.  Other  eospecific  specimens  of  Pyranga  in  the 
Museum  exhibit  great  difference  in  the  size,  form,  and  position  of  the 
tooth-like  processes  of  the  upper  mandible,  and  in  the  color  of  the  bill, 
—  differences  that  have  been  regarded  as  specific  characters.  The 
color  of  the  bill  in  many  species  of  birds,  in  fact,  varies  greatly  in  speci- 
mens of  the  same  species  taken  at  the  same  season,  and  generally  in 
those  taken  at  different  seasons  ;  yet  it  is  a  character  that  has  been  re- 
lied upon  for  the  distinction  of  species. 

Figures  1  and  la,  2  and  2a,  4  and  4a,  and  5  and  5a,  Plate  V,  illus- 
trate variations  in  the  bill  in  Massachusetts  representatives  oi\.Egiot/nts 
linarius.  Figures  3  and  3a,  and  5  and  oa,  are  drawn  from  specimens  from 
Arctic  America,  the  first  being  an  original  specimen  of  the  ^E.fuscescens 
Coues  ex  auct.,  and  the  other  a  similar  specimen  of  the  ^E.  e.rilfpes  Cones. 
Figures  7  and  la  to  10  and  10a,  inclusive  (same  plate),  represent  varia- 
tions of  the  bill  in  male  specimens  of  Chrysomitris  tristis,  a  species. allied 
to  JE.  linarius.  It  will  be  seen  that  the  two  series  are  nearly  parallel  in 
respect  to  the  amount  and  character  of  the  variations  in  the  bill. 
Figures  11  and  11a  and  12  and  12a  indicate  similar  variations  in  an- 
*  Proceed.  Phil.  Acad.  Nat.  Sci.,  June,  1869,  pp.  130-133. 
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other  allied  species,  the  Chrysomitris  pinus,  and  figures  13  and  13a 
to  15  and  15a,  inclusive  (same  plate)  similar  variations  in  another 
species  (Curvirostra  americana),  of  the  same  sub-family.  In  the  latter 
case  the  specimens  are  also  all  males,  and  all  from  the  vicinity  of  Cam- 
bridge, they  having  been  killed  in  fact  from  the  same  flock.  In  the 
JEgiothus  group  numerous  so-called  "  species  "  have  been  described  by 
different  writers,  six  or  seven  of  which  were  recognized  by  Dr. 
Coues  a  few  years  since  in  his  monograph  of  that  genus.*  A  consid- 
erable number  of  these  species  have  been  generally  looked  upon  as 
equivocal,  and  the  exact  number  in  the  group  and  their  distinctive 
characteristics  have  been  a  matter  of  much  uncertainty.  Recently  the 
writer  above  referred  to  has  again  revised  the  group,!  and  arrives  at 
the  conclusion  that  if  more  than  one  species  exists,  all  the  forms  pre- 
viously recognized  by  him  as  species  are  valid  species.  I  can  readily 
grant  this  alternative,  being  fully  convinced  that  the  genus  consists  of 
but  a  single  known  species,  which  has  a  circumpolar  distribution.  The 
alleged  specific  distinctions  have  consisted  in  differences  in  general 
size,  in  the  relative  size  of  the  bill,  the  length  of  the  tarsus,  wing,  and 
tail,  and  in  color.  Some  of  these  differences  are  doubtless  climatic  and 
local,  while  others  may  be  due  to  age,  but  the  greater  part  I  believe  to 
be  to  a  great  degree  purely  individual,  inasmuch  as  they  are  paralleled 
in  allied  species,  whose  standing  has  not  been  and  cannot  reasonably  be 
questioned.  But  the  special  consideration  of  the  variations  presented 
by  the  ^giotla  and  similar  groups  will  be  reserved  till  after  the  facts 
relating  to  geographical  variation  have  been  presented,  since  they  can 
then  be  more  appropriately  discussed. 

Figures  1G  and  1 6a  to  18  and  18a,  inclusive  (Plate  V),  represent 
the  bills  of  three  male  specimens  of  Passerculus  savanna,  from  different 
localities  on  the  Atlantic  coast.  The  specimen  represented  in  figures 
18  and  18a,  has  the  bill  of  minimum  size,  being  in  bulk  less  than  half 
that  of  the  one  represented  in  figures  17  and  17a.|  Figure  17,  it  will 
be  observed,  corresponds  nearly  with  the  so-called  P.  sandicic/wnsis  §  of 

*  A  Monograph  of  the  genus  ^Egiothus,  etc.,  Proc.  Phil.  Acad.  Nat.  Sci.,  Vol.  XII,  p. 
373,  1861,  Vol.  XV,  p.  40,  18G3. 

t    On  variations  in  the  plumage  of  the  yKgiolhi,  Ibid.,  Vol.  XXI,  p.  — ,  1869. 

t  Other  specimens  received  from  Grinned,  Iowa,  from  Professor  H.  W.  Parker,  since 
the  above  -was  written,  have  bills  still  smaller  than  any  of  those  here  figured. 

§   Baird's  Birds  of  N.  Amer.,  p.  444,  lboS. 
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the  Pacific  coast,  and  figure  17  with  the  so-called  Passrrculus  alaudl- 
nus*  also  of  the  Pacific  coast. 

Plate  VI,  although  designed  more  especially  to  illu-trate  local  varia- 
tion, indicates  to  some  extent  the  individual  variation  existing  in  Agc- 
Iccus  phaeni-ceus.  Figures  1  and  la  represent  the  average  type  of  the 
bill  in  this  species  in  Massachusetts,  and  figure-  .')  and  3a,  and  4  and 
4a,  unusually  long  and  uuusually  short  forms  of  the  bill  found  at  the 
same  locality.  Figures  2  and  2a,  5  and  5a,  and  6  and  6a,  represent  a 
similar  series  from  the  St.  John's  River,  Florida.  All  the  specimens  of 
the  two  series  are  adult  males.  *• 

Plate  VII  represents  similar  variations  of  the  bill  in  Quiscalus 
purpureus.  Figures  1  and  la,  3  and  3a,  4  and  4a,  and  G  and  Ga, 
represent  the  average  and  the  extreme  types  of  the  bill  met  with  in 
Massachusetts  males.  The  latter  also  represents  an  inflexed  type  of 
bill,  a  modification  seen  in  many  species,  it  being  especially  common  in 
the  Quiscali  and  other  genera  having  the  bill  of  a  similar  form.  It  is 
unmistakably  an  individual  peculiarity,  evidently  depending  mainly 
upon  age,  and  resulting  from  the  upper  mandible  outgrowing  and  over- 
hanging the  lower.  In  Quiscalus  purpureus  such  specimens  are  more 
or  less  frequent  at  probably  all  localities,  they  having  been  received  at 
the  Museum  from  Maine,  Massachusetts,  New  Jersey,  Florida,  and 
Illinois,  and  I  have  seen  them  from  the  West  Indies.  It  often  gives 
rise  to  the  name  inflexirostris,  which  is  found  so  frequently  a  synonyme.f 
The  figures  of  the  bills  of  four  females  of  Stumella  ludoviciana  (Plate 
VIII),  from  Florida,  indicate  the  character  of  the  bill  variation  ex- 
hibited by  different  individuals  of  this  species  at  the  same  locality, 
independently  of  any  variation  attributable  to  sex.  Figures  5  and  5a, 
and  G  and  Oa  (same  plate)  show  that  like  variations  occur  in  Colaptes 
auratus,  the  figures  being  drawn  from  two  Massachusetts  females. 

Similar  comparisons,  with  similar  results,  might  be  made  with  scores 
of  other  species,  but  the  above  illustrations  will  doubtless  suffice  to  show 
that  individual  variation  in  the  form  of  the  bill  is  not  only  great,  but 
that  it  exists  in  groups  having  a  high  grade  of  structure.  Other  groups 
might  have  been  chosen  in  which  the  individual  variation  in  the  form 
of  the  bill,  as  already  stated,  is  far  greater  than  in  the  instances  above 

*  Bonaparte,  Comptes  Rendus,  Vol.  WWII,  p.  918,  1S53. 

t  Concerning  Quiscalus  injiexirostris  Swainson,  see  below  (Part  IV),  under  U.  pur- 
pureus. 

VOL.   II.  15 
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cited.  The  Grallce  have  already  been  referred  to  as  presenting  re- 
markable examples  of  bill  variation.  In  some  of  the  Anatidce,  how- 
ever,  it  is  scarcely  less,  whilst  it  is  especially  great  among  many  of  the 
Longipennes.  Hence  some  authors  evidently  attach  too  high  impor- 
tance to  the  exact  form  of  the  bill  in  these  groups. 

All  the  illustrations  referred  to  above  have  been  drawn,  with  one  or 
two  exceptions,  from  fully  adult  specimens.  One  of  these  is  a  speci- 
men of  Passerculus  savanna  (Plate  V,  fig.  18),  which  is  a  bird  of  the 
year,  killed  in  Labrador  in  August,  before  it  had  quite  completed  its 
first  moult.  Another  is  the  smallest  billed  specimen  of  Chrysomitris 
tristis  (Plate  V,  fig.  10),  which  is  also  evidently  a  bird  of  the  year.  The 
other  is  an  autumnal  specimen  of  Dendrceca  striata  (Plate  IV,  fig. 
15).  They  all,  however,  would  be  ordinarily  considered  as  adult  in 
size. 

Variations  in  the  Size  and  Form  of  the  Bill,  "Wing,  etc., 

resulting  from  age. 

In  the  foregoing  remarks  on  the  variations  in  general  size,  in  propor- 
tions, and  in  the  form  of  different  parts,  exclusive  reference  has  been 
had  to  adult  specimens.  It  is  easy,  however,  to  confound  difference 
depending  upon  age  with  those  strictly  resulting  from  individual  differ- 
entiation. The  form  of  the  bill  is  especially  subject  to  variation 
by  age  in  specimens  that  upon  casual  inspection  would  seem  to  be 
full-grown  In  long-billed  birds  the  bill  increases  in  length  for  several 
months  after  the  bird  is  full-fledged,  and  even  after  it  has  once 
moulted.  In  short-  and  thick-billed  birds,  the  bill  increases  considerably 
in  thickness  as  well  as  in  length  after  the  individual  seems  to  have 
acquired  its  adult  size  and  proportions.  As  a  general  rule,  then,  M  birds 
of  the  year"  possess  a  relatively  shorter  and  thicker  bill  than  those 
fully  adult,  or  three  or  four  years  of  age.  In  old  age  an  abnormal 
elongation  of  the  upper  mandible  occasionally  occurs,  especially  in 
species  in  which  the  tip  of  the  upper  mandible,  is  decurved  and  projects 
slightly  beyond  the  lower,  as  in  Corrus,  Qxiscalxs,  Jireo,  Tardus, 
Lams,  etc.  Since,  however,  great  differences  occur  in  the  form  of  the 
bill  in  specimens  of  the  same  age,  in  birds  of  the  year  as  well  as  in  those 
unquestionably  adult,  it  is  sometimes  difficult  to  determine  how  much 
of  the  difference  in  certain  cases  is  to  be  considered  as  due  to  age  and 
how  much  to  individual  variation. 
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The  wing  also  varies  considerably  ID  form  with  age.  In  many  of  the 
song-birds,  at  least,  and  also  in  the  raptorial  birds,  the  wing  beeomes 
more  pointed  with  the  second  and  third  moultings  of  the  remiges. 
IJirds  of  the  first  year  hence  have,  even  after  the  flight  feathers  are 
fully  grown,  a  shorter  and  more  rounded  fore-wing,  as  a  general  rule, 
than  birds  of  two  or  three  years  of  age.  These  differences  of  com 
result  from  variations  in  the  relative  length  of  the  primaries,  the  outer 
primaries  being  the  last  to  acquire  their  ultimate  proportions,  as  they 
are  also  the  last  primaries  to  be  renewed  in  the  annual  moult.  A 
similar  change  with  age  occurs  in  the  form  of  the  inner  point  of  the 
wing,  or  that  formed  by  the  inner  secondaries.  These,  like  the  pri- 
maries, are  subject  to  a  gradual  increase  in  length  for  a  time  with  each 
moult,  they  likewise  being  the  latest  of  the  secondaries  to  acquire  their 
mature  size,  as  they  are  also  the  last  of  the  secondaries  changed  in 
each  normal  moult.  Thus,  through  the  gradual  elongation  of  the  outer 
primaries  and  the  inner  secondaries,  a  slight  change  is  produced  in  the 
general  form  of  the  wing.  It  is,  however,  only  slight,  and  since  some 
young  birds  have  as  pointed  wings  as  any  of  the  same  species  which 
are  fully  adult,  and  some  adult  birds  have  wings  as  much  rounded  as 
the  full-grown  young,  the  rule  is  subject  to  many  exceptions.  The 
sexes  of  the  same  species  also  often  differ  similarly  with  the  young  and 
old  in  respect  to  the  form  of  the  wing.  This  is  more  especially  the 
case  in  those  species  in  which  the  female  is  much  smaller  and  much 
duller  colored  than  the  male,  the  structural  inferiority  of  the  female  to 
the  male  being  thus  evident  in  various  features. 

While  the  wing  may  be  regarded,  as  already  stated,  as  generally 
smaller  and  more  rounded  in  the  younger  individuals,  it  not  unfre- 
quently  happens  that  the  specimens  having  the  greatest  alar  extent  are 
immature  birds.  This  has  been  particularly  noticed  in  the  eagles  and 
hawks,  as  well  as  in  some  of  the  gulls,  in  which  it  is  so  frequent  as  to 
have  attracted  the  attention  of  numerous  observers .*  The  feathers  of  the 
wings  and  tail  are  not  only  longer,  but  they  are  also  broader,  and  hence 
in  the  expanded  wing  present  a  greater  resisting  surface  to  the  air. 
Two  explanations  of  this  fact  present  themselves.  First,  in  the  cases 
referred  to,  the  birds  may  have  been  born  at  a  very  northern  locality, 
whence  only  the  younger  birds  ever  descend  so  far  south.  Second,  the 
greater  lack  of  power  in  the  muscles  of  flight  in  the  young  birds,  as 

*  See  American  Naturalist,  Vol.  Ill,  1869,  p.  617. 
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compared  with  those  fully  mature,  may  he  counterbalanced  by  a  rela- 
tively larger  supporting  surface  in  the  wings  and  tail.  Whatever  the 
explanation  may  be,  the  facts  seem  to  be  unquestionably  as  above 
stated. 

Other  variations  in  the  plumage  and  in  other  characters  depending 
upon  age,  but  which  are  liable  to  be  confounded  with  individual  differ- 
entiation, might  be  cited,  but  none  seem  to  be  of  sufficient  importance 
to  require  a  special  description. 

General  Remarks  on  Individual  Variation. 

After  the  preceding  remarks  on  this  subject,  I  should  perhaps  state 
expressly  what  I  regard  to  be  the  bearing  of  the  facts  above  discussed, 
otherwise  I  might  be  understood  as  in  a  great  measure  discarding 
the  majority  of  the  characters  used  in  the  diagnoses  of  species  and 
genera.  Nothing,  however,  is  further  from  my  purpose.  What  I  urge 
is  simply  this :  that  the  extent  of  purely  individual  variation  is  far 
greater  than  has  usually  been  recognized,  and  that  as  a  result  numerous 
strictly  nominal  species  have  found  their  place  in  our  systems,  from 
naturalists  having  mistaken  these  differences  for  true  specific  characters. 
Individual  variation,  however,  is  so  complicated  witli  geographical 
variation,  that  the  general  bearings  of  the  whole  subject  will  be  deferred 
till  the  end  of  the  discussion  of  the  latter  topic. 

As  regards  the  general  cause  of  individual  differences  in  animals,  it 
is  too  evidently  constitutional  to  allow  of  any  other  hypothesis,  and  akin 
to  that  seen  in  domestic  animals,  and  which  in  man  gives  to  each  indi- 
vidual his  unlikeness  in  temperament  and  physical  structure  to  all  other 
men.  While  individuality  is  so  patent  and  so  universal  in  the  human 
species,  and  scarcely  less  so  in  domesticated  animals,  it  is  one  of  the 
most  surprising  facts  in  zoology  that  so  many  naturalists  should  have 
entertained  the  idea  that  there  is  an  almost  total  absence  of  it  in  feral 
animals,  and  that  the  description  of  a  single  specimen  will  suffice  for 
that  of  its  species.  Practically,  however,  this  has  been  the  fact,  and 
eminently  so  with  that  large  class  of  "  species  hunters,"  who  have  not 
inaptly  been  characterized  as  "  closet  naturalists "  ;  for  to  this  class 
and  not  to  the  field  naturalists  are  we  mainly  indebted  for  the  long 
lists  of  synonymes  that  form  so  vexatious  a  burden  to  zoological 
science. 

Certain  secondary  causes  that  share  in  producing  individual  variation 
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are  doubtless  more  or  less  obscurely  traceable.  Among  these  are  cer- 
tain circumstances  attending  the  time  of  hatching,  Bl  well  as,  of  course, 
the  vigor  of  the  parent.  ISTot  unfrequentlj  the  first  attempts  of  birds  to 
rear  their  brood  are  unsuccessful,  from  their  eggs  or  young  being  de- 
stroyed by  their  enemies.  Persisting,  however,  in  their  efforts,  it  is  late 
in  the  season  before  their  brood  is  fledged,  several  sets  of  ejriis  or  vounjr 
having  been  previously  destroyed.  The  birds  of  such  broods  are  found 
to  be  smaller  and  paler  colored  than  those  hatched  earlier  in  the 
season.  In  cases  where  several  broods  are  reared  each  year,  as  a 
general  rule  the  birds  of  the  earlier  brood  seem  in  all  respects  the  most 
perfect  and  vigorous.  Various  other  causes  operating  during  their 
infancy  doubtless  more  or  less  affect  their  general  size,  their  propor- 
tions, and  colors  .when  mature.  Food  has  doubtless  much  to  do  with 
variation  in  color,  though  but  few  facts  bearing  upon  this  point  have 
been  yet  recorded.  Professor  Agassiz  informs  me,  however,  that  many 
years  since,  in  Switzerland,  he  raised  many  Pyrrhula  vulgaris,  and 
found  that  by  feeding  them  on  the  seeds  of  hemp  the  red  on  the  breast 
changed  to  black.  The  well-known  fact  that  certain  brightly  colored 
birds,  as  the  purple  finch  (Carpodacus  purpureus)  and  the  crossbills 
(Curvirostra),  change,  when  kept  in  cages,  from  bright  red  to  dull 
olive  with  their  first  moult,  and  never  again,  or  at  least  so  long  as  kept 
in  confinement,  regain  their  original  color,  shows  how  susceptible  the 
color  of  birds  is  to  the  influences  of  food  and  artificial  conditions  of  life. 

Climatic  Variation. 

Climatic  variation  involves  as  completely  all  parts  of  the  animal  as 
does  individual  variation.  It  is  more  marked,  however,  in  some  features 
than  in  others.  The  three  most  prominent  phases  of  climatic  variation 
in  birds  are  the  following:  variation  in  general  size,  variation  in  the 
size  and  form  of  the  bill,  variation  in  color. 

Climatic  Variation  in  Size.  —  Variation  in  the  size  of  individuals  of 
the  same  species  with  differences  in  the  latitude  and  altitude  of  their 
respective  places  of  birth  is  a  fact  already  so  well  known  as  to  be  quite 
generally  recognized  ;  hence  any  demonstration  of  such  a  variation  is 
in  the  present  connection  unnecessary.  A  few  tables  of  comparative 
measurements  of  New  England  and  Florida  specimens  given  in  Part  IV 
serve  to  illustrate  its  general  character  and  extent.  Similiar  illustrations 
are  abundantly  afforded  by  the  tables  of  measurements  published  in  Pro- 
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fessor  Baird's  Birds  of  North  America,*  in  the  text  of  which  work  fre- 
quent reference  is  made  to  the  differences  in  size  between  northern  and 
southern  specimens  of  the  same  species.  The  same  author  also  subse- 
quently called  attention  to  the  subject,  and  explicitly  announced  a  general 
law  of  geographical  variation  in  size  ;  namely,  a  gradual  decrease  in  size 
in  individuals  of  the  same  species  with  the  decrease  in  the  latitude  and 
altitude  of  their  birth-places.t 

In  some  species,  and  throughout  some  entire  families,  climatic  varia- 
tion is  more  marked  than  in  others ;  generally,  however,  it  is  very 
appreciable,  and  amounts,  in  respect  to  size,  not  unfrequently  to  from 
twelve  to  twenty  per  cent  %  of  the  average  dimensions  of  the  species. 

Climatic  Variation  in  the  Bill.  —  The  climatic  variation  in  the  size  of 
the  bill  is,  in  general,  inverse  to  that  of  the  general  size  of  the  individual. 
In  some  species,  as  in  the  Sittce  and  the  typical  members  of  the  Picidce, 
I  have  as  yet  been  unable  to  trace  an  independent  variation  in  the  size 
of  the  bill  to  that  of  the  body  ;  but  in  many  species  there  is  not  only  a 
marked  relative  increase  in  the  size  of  the  bill  to  the  southward,  but,  in 
some,  an  absolute  increase,  especially  in  its  length. 

*  Pacific  Railroad  Explorations  and  Surveys,  Vol.  IX,  Birds.  By  Professor  S.  F. 
Baird,  with  the  co-operation  of  Mr.  John  Cassin  and  Mr.  George  X.  Lawrence.  1858.  Sub- 
sequently republished  under  the  title  of  "  The  Birds  of  North  America,"  with  an  Atlas 
of  one  hundred  plates. 

t  Proc  Phila.  Acad.  Nat.  Sci.,  Vol.  XI,  p.  300,  November,  1859.  Also  in  Am.  Journ. 
Sci.  and  Arts,  2d  Ser.,  Vol.  XLI,  p.  190,  March,  1866. 

J  Variation  in  size  with  differences  in  habitat  is  by  no  means  confined  to  birds.  In 
mammals  it  is  well  known  to  be  as  great,  if  not  greater,  than  among  birds.  In  some 
wide-ranging  species  of  mammals  there  appears  to  be  a  double  decadence  in  size,  —  a 
diminution  to  the  northward,  in  those  non-migratory  species  whose  habitats  extend  into 
the  arctic  regions,  as  well  as  a  diminution  to  the  southwards  of  the  point  where  in  gen- 
eral the  maximum  of  size  is  attained, —  as  I  have  elsewhere  had  occasion  to  remark. 
(Bull.  Mus.  Comp.  Zool.,  Vol.  I,  p.  199.)  But  in  these  exceptional  cases  of  a  decline 
in  size  to  the  northward,  the  cause  of  such  a  decline  must  result  from  climatic 
conditions  the  reverse  of  those  producing  the  decline  at  the  southward,  —  from  the 
excessive  rigor  of  the  arctic  climate  instead  of  from  the  enervating  influence  of 
warm  temperate  and  sub-tropical  latitudes. 

In  the  case  of  reptiles,  the  larger  representatives  of  a  given  species  are  generally  found 
at  the  North,  as  has  also  been  observed  to  be  the  case  with  the  edible  marine  and  fluviatilo 
fishes.  (I  am  credibly  informed  that  this  is  markedly  the  case  with  the  codfish  and  the 
halibut.)  In  some  groups  of  Crustacea  and  mollusca  the  same  fact  has  been  repeatedly 
observed;  but  in  Insects,  as  in  plants, the  increase  in  si/e  is  generally  to  the  southward, 
as  is  especially  noticeable  in  the  diurnal  Lepidoptera.  In  plants,  however,  the  increase 
is  a  purely  vegetative  one,  the  northern  representatives  of  a  given  species  being  gener- 
ally far  the  most  prolific,  in  proportion  to  the  size  of  the  plant,  near  the  northern 
limit  of  their  respective  habitats. 
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An  increase  in  the  length  of  the  bill  is  most  frequent  in  long-billed 
species,  while  in  short-billed  ones  the  increase  i->  in  general  size,  without 
material  change  in  its  proportion-.  With  the  increased  length  and 
slenderness  of  the  bill  there  is  in  many  cases  also  a  tendency  to  greater 
curvature. 

An  increase  in  the  length  of  the  bill  is  quite  marked  in  the  genera 
Quiscalus,  Agelceus,  Geotldypis,  Troglodytes,  Seiurus,  Harporhynchus, 
Galeoscoptes,  etc.  Quiscalus  purpureus  and  Agelceus  phceniceus  afford 
good  illustrations  of  geographical  variation  in  the  six*'  and  shape  of  the 
bill.  Notwithstanding  that  the  northern  specimens  are  the  larger,  the 
southern  ones  have,  in  the  average,  bills  as  long,  though  slenderer,  than 
the  northern,  and  occasionally  even  longer.  These  differences  are  shown 
to  some  extent  in  Plates  VI  and  VII,  where  the  figures  of  the  bills 
of  Massachusetts  and  Florida  specimens  of  these  species  are  given  side 
by  side.  In  Plate  VI,  figures  1  and  la  represent  the  bill  of  an  average 
Massachusetts  male  A.  phceniceus,  and  figures  2  and  2a  the  bill  of  an 
average  Florida  male  of  the  same  species.  The  latter,  while  much  less 
thick,  is  fully  as  long  as  the  former.  Figures  4  and  4a  represent  the 
shortest  bill  of  a  considerable  series  of  Massachusetts  specimens,  and 
figures  6  and  G«  the  shortest  or  thickest  bill  of  a  similar  series  of  Florida 
specimens.  Figures  3  and  3a  give  the  longest  bill  of  the  Massachusetts 
series,  and  figures  5  and  ba  the  longest  of  the  Florida  series,  the  speci- 
mens being  in  each  case  adult  males.  Plate  VII,  figures  3  and  3a  rep- 
resent the  bill  in  average  Massachusetts  males  of  Quiscalus  purpureus, 
and  figures  2  and  2a  that  of  average  Florida  specimens,  while  figures  1 
and  la,  and  4  and  4a,  show  respectively  the  longest  and  the  shortest  bills 
of  a  con>iderable  series  of  Massachusetts  specimens.  Figures  5  and  5a 
are  from  a  New  Jersey  specimen,  and  figures  6  and  6a  from  a  Florida 
specimen,  the  latter  showing  an  inflection  of  the  upper  mandible  more 
or  less  frequent  in  the  various  species  of  Quiscalus.  The  figures,  as  in 
the  previous  plate,  were  all  drawn  from  adult  males.  In  each  of  these 
species  the  average  difference  in  the  bills  of  Florida  and  Massachusetts 
birds  is  as  great  as  is  frequently  considered  to  be  sufficient  to  constitute 
specific  differentiation,  and  between  the  extremes,  especially  of  A.  }>Ikf- 
iticeus,  even  subgeneric.  Yet  specimens  from  intermediate  localities 
present  such  a  gradual  and  complete  transition  between  the  two  forms 
as  to  render  their  specific  identity  unquestionable. 

A  similar  difference  between   Massachusetts  and   Florida  examples, 
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with  a  gradual  transition  from  the  one  to  the  other,  through  specimens 
from  intermediate  localities,  is  seen  in  Troglodytes  aedon,  Geothlypis 
trichas,  and  Seiurus  noveboracensis.  In  Pipilo  erythrophthalmus,  Ortyx 
virginianus,  Corvus  americanas,  and  Cyanura  cristata  the  bill  is  appre- 
ciably larger  in  the  Florida  than  in  the  northern  form.  In  Corvus 
americanus  this  difference  was  long  since  noticed  by  Professor  Baird, 
the  larger  bill  of  South  Florida  specimens  having  led  him  to  recog- 
nize a  variety  floridanus  of  this  species,  based  chiefly  on  this  difference.* 
The  same  author  has  also  referred  to  the  larger  size  of  the  bill  in 
Florida  specimens  of  Ortyx  virginianus.^ 

In  some  species  individual  variation  is  so  great  that  it  is  unsafe  to 
draw  conclusions  respecting  geographical  variation  from  the  examina- 
tion of  a  small  number  of  specimens.  This  is  notably  the  case  in 
Sturnella  ludoviciana,  in  which  the  bill  varies  greatly  in  size  and  form, 
as  does  the  bird  in  general  bulk,  at  all  localities.  In  the  average,  how- 
ever, Florida  specimens  of  this  species  seem  to  have  a  relatively  longer 
and  slenderer  bill  than  those  from  the  Northern  States. 

As  already  noticed,  variation  in  the  bill  is  not  equally  marked  in  all 
species,  but  it  occurs  in  too  many  to  admit  of  the  supposition  that  the 
numerous  cases  wherein  it  is  clearly  marked  are  exceptional,  or  that  it 
does  not  follow  a  general  law  of  geographical  variation.  The  observa- 
tions above  detailed  are  based  on  specimens  collected  on  the  Atlantic 
coast,  from  New  England  southward  to  Florida,  and  refer  exclusively 
to  species  breeding  within  that  range.  But  specimens  of  species  which 
breed  entirely  to  the  northward  of  this  range,  collected  during  their 
semi-annual  migrations,  corroborate  the  law  already  stated,  namely, 
an  increase  in  the  size  of  the  bill  to  the  southward  in  specimens  of  the 
same  species  from  different  breeding  stations.  In  the  Anatidce  and 
Tringce,  which  breed  far  to  the  northward  and  pass  the  winter  in  lower 
latitudes,  it  is  noticeable  that,  while  those  which  arrive  first  in  the  fall, 
and  those  which  return  north  latest  in  the  spring,  are  smaller  than 
those  that  arrive  later  and  depart  earlier,  they  have,  nevertheless, 
relatively  larger  bills.  This  has  been  especially  noticed  in  species  of 
Fulix,  Bernicla,  Actodromas,  and  Macrorhampfau*  Professor  Baird 
has  also  referred  to  the  larger  size  of  the  bill  of  the  southern  repre- 
sentatives of  Lagopus  albus  as  compared  with  those  from  further  north, 

*  Birds  of  North  America,  p.  568, 1858, 

t  Am.  Journ.  Sci.  and  Arts,  2d  Sen,  Vol.  XLI,  p.  191, 1866. 
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"those  from   Eastern  Labrador   and   Newfoundland,"  he   MLJ8,  &pp 
ing  "  to  have  decidedly  broader,  stouter,  and  more  convex  bills  than  th 
from  the  Hudson's  Bay  and  more  northern  countries."*    In  the  write 
of  various  authors  on  the  birds  of  Southern  Mexico,  Central  America, 
Southern  Asia,  and   Northern   Africa,  frequent  mention    i-   incidentally 
made  of  the  larger  size  of  the  bills  of  southern  representatives  of  north- 
ward ranging  species.     Although  such   statements   record   what  have 
been  apparently  regarded  as  only  isolated  facts,  their  frequency  indicates 
that  the  increase  in  the  size  of  the  bill  to  the  southward  is  not  confined 
to   the  birds   of  Eastern   North   America,  nor  exclusively  to  those  of 
temperate  and  sub-tropical  countries,  but  that  it    is  a  general  geograph- 
ical law,  similar  to  that  of  the  variation  with  locality  in  the  general  bulk 
of  the  individual. 

Geographical  Variation  in  Color.  —  Geographical  variation  in  color 
in  birds  may  be  regarded  as  of  two  kinds,  which  may  be  termed,  from 
their  different  geographical  relations,  latitudinal  variation  and  longi- 
tudinal variation.  The  first  is  coincident  with  differences  in  latitude, 
and  the  second  with  differences  in  longitude.  Both  are  due,  however, 
to  climatic  peculiarities,  and  are  hence,  strictly  speaking,  climatic.  The 
latitudinal  is  perhaps  at  present  the  best  known,  and  will  be  first  con- 
sidered. 

(a)  Latitudinal  Variation.  —  In  those  species  of  Nortli  American 
birds  whose  breeding  range  extends  over  a  wide  range  of  latitude,  the 
southern-born  specimens  are,  as  a  general  rule,  appreciably  darker  or 
brighter,  or  more  intensely  colored,  than  northern-born  ones  of  the 
same  species;  in  many  instances  the  difference  being  so  great  as  to  im- 
press even  the  casual  observer.  Dark  colored  birds,  like  the  Q/n'srali, 
Agelceus  phceniceus,  etc.,  become  blacker  towards  the  southern  limit  of 
their  respective  habitats,  where  tho>e  with  metalic  reflections  have  the 
iridescence  more  intense  and  of  a  darker  hue,  greenish  and  bronzy  re- 
flections changing  to  purple.  The  slaty,  ferruginous,  and  olive  tints,  and 
the  various  shades  of  red  and  yellow  of  others,  become  also  tar  in 
intense.  In  species  barred  transversely  with  dark  and  tight  colors,  the 
dark  bands,  as  a  general  rule,  become  broader,  and  the  ligh!  (Mies 
narrower.  Those  with  white  spots  on  a  black  ground  have  the  B] 
reduced  in  size  and  number,  the  smaller  ones  becoming  obsolete. 
White  bars  on  the  wings  and  terminal  white  spots  on   the  tail  feathers 

*  Birds  of  X.  Amcr.,  p.  634. 
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are  also  of  less  extent  in  southern  specimens.  There  hence  results,  as 
already  observed,  a  generally  darker  aspect  in  the  plumage  of  the 
southern  representatives  of  wide-ranging  species  ;  the  bill  and  the  feet 
also  usually  sharing  in  the  general  accession  of  coloring  matter  in  the 
integuments.  The  difference  in  color  between  the  extremely  northern 
and  the  extremely  southern  representatives  of  a  given  species  is  often 
so  great  that,  taken  in  connection  with  other  differences,  as  in  general 
size  and  in  the  size  and  form  of  the  bill,  the  two  extremes  mijrht  be 
excusably  taken  for  distinct  species,  especially  if  viewed  aside  from  the 
connecting  series  between  the  two  types  formed  by  specimens  from  suc- 
cessively intermediate  points,  which  beyond  question  show  their  specific 
identity. 

As  in  the  case  of  climatic  variation  in  the  bill  and  in  general  size, 
the  variation  in  color  differs  greatly  in  degree  in  different  species. 
Climatic  difference  in  color  is  particularly  striking  in  Ageleeus  phosni- 
ceus.  In  the  males  the  black  is  greatly  intensified  and  more  lustrous 
at  the  South,  and  the  red  on  the  shoulders  becomes  equally  heightened. 
Instead  of  the  light  red  shoulder-patch,  bordered  externally  with 
whitish  or  pale  yellowish-whitish,  seen  in  Massachusetts  specimens,  the 
shoulder-patch  in  the  Florida  males  is  of  a  brilliant  dark  red,  with  a 
rich  cream-colored  or  orange-yellow  border.  While  the  differences  in 
the  bills  of  the  two  types  might  in  extreme  cases  be  taken  as  indicative 
of  different  sub-genera,  the  difference  in  color  is  as  great  as  occurs 
between  the  northeastern  type  of  A.  phceniceus,  and  either  the  so-called 
A.  tricolor  or  A.  gubernator  of  the  Pacific  slope,  or  between  any  of  these 
inter  se.  Quiscalus  purpureus  also  affords  a  similar  example  of  climatic 
variation,  as  well  in  color  as  in  the  bill  and  general  size.  In  the  males 
the  change  in  general  tint  is  in  the  black  becoming  more  intense  at  the 
South,  and  the  iridescence  being  dark  purple  or  bluish  instead  of  bronzy 
or  greenish.  The  change  in  the  females  is  as  great  as  that  in  the 
males.  At  the  North  their  plumage  is  nearly  lustreless  brownish-black, 
but  at  the  South  it  becomes  nearly  as  black  as  that  of  the  northern 
males,  and  has  considerable  iridescence,  so  that  the  northern  collector, 
judging  from  color  alone,  would  at  first  be  likely  to  mistake  the  south- 
ern females  for  males. 

In  Ortyx  tu'rginianus,  through  the  increased  breadth  of  the  transverse 
bars  of  black  at  the  South,  on  the  dorsal  as  well  as  on  the  ventral  sur- 
face, the  general  aspect  of  the  plumage  is  very  much  darker  in  Florida 
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specimens  than  in  New  England  ones.     In  SturneUa  ludovicutna  the 

yellow  of  tlie  ventral  surface  in  Florida  specimen!  i-  far  more  intense 
than  it  is  in  northern  ones ;  the  Blate  color  of  Galeoacoptes  carolinensis 
is  correspondingly  darker, and  the  ferruginous  of  Harporhynehui  rujut  is 
much  redder.     In  Centurus  carolinus  not  only  are  the  black  transverse 

bars  on  the  back  broader  and  darker,  but  the  red  on  the  head  and 
abdomen  becomes  more  extended  and  lustrous.  \n  Puns  pubescens 
the  white  spots  on  the  wings  become  smaller  and  fewer,  with  a  greater 
tendency  to  black  streaks  on  the  sides  of  the  breast,  a  variation  in  the 
direction  of  P.  Guirdneri  and  P.  Harrisi,  as  will  be  noticed  at  length 
in  the  remarks  on  P.  pubescens  and  P.  villosus  in  Part  IV.  Similar 
differences  occur  between  northern  and  southern  specimens  of  Pints 
lorealis,  which  are  so  great  as  to  have  led  Mr.  Cassin  to  regard  the 
southern  type  as  specifically  distinct  from  the  northern.  Similar  differ- 
ences to  those  above  described  occur  between  northern  and  southern 
specimens  of  Thryothorus  ludovicianiis,  Troglodytes  acdo)i,  Geothlypis 
trickas,  Colaptes  auratus,  Buteo  lineatus,  and  various  other  species,  as 
will  be  described  more  in  detail  in  Part  IV. 

The  climatic  variation  in  respect  to  the  relative  size  of  the  white 
spaces  on  the  rectrices  and  primary  remiges  may  be  illustrated  by  a 
single  example.  In  northern  specimens  of  Pipilo  erythrophtltalmus  the 
terminal  white  spots  of  the  tail  feathers  are  found  on  the  four  outer 
feathers  of  each  side;  but  in  Florida-born  ones  they  occur  on  only  the 
three  outer  feathers  on  each  side;  and  are  correspondingly  reduced  in 
length.  The  white  area  on  the  tail  of  Florida  specimens  hence  has 
only  about  the  extent  that  would  be  presented  in  northern  specimens  if 
the  outer  pair  of  feathers  were  removed.  The  extent  oi'  the  white 
space  at  the  base  of  the  primaries  is  correspondingly  reduced  in  size  in 
the  southern  type. 

Extending  the  examination  to  northern  species,  it  is  found  that  simi- 
lar color  differences  with  the  latitude  of  the  birthplace  are  of  frequent 
occurrence.  In  Bemicla  brciittt  and  Bernicla  canadensis  the  smaller 
southern-born  birds  are,  as  a  general  rule,  considerably  darker  than  the 
larger  northern-born  ones.  The  same  is  true  of  F/di.r  marila  and 
Bucephala  americana,  the  so-called  Bucephala  islandica  being  the 
larger  northern  type  of  B.  amcricana,  in  which  the  white  markings  on 
the  wings  and  head  occupy  a  somewhat  larger  area.  It  is  altogether 
probable  also  that  the  so-called  Anser  frontalis  holds  a  similar  relation 
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to  A.  Gambeli  (=A  albifrons  ?),  and  the  Anser  cceridescens  to  the  A.  \ 
hyperboreus,  though  by  some  the  former  has  been  regarded  as  the  young 
of  the  later.  In  Larus  argentatus  the  southern  specimens  are  not  only 
smaller,  with  the  "  mantle  "  somewhat  darker,  but  as  a  general  rule  the 
white  spots  at  the  tips  of  the  first  and  second  primary  quills  are  more 
restricted. 

The  changing  of  the  pelage  to  white  in  winter  in  certain  northern 
mammals,  and  of  the  plumage  in  certain  birds,  as  the  ptarmigans,  cor- 
relates perfectly  with  these  geographical  differences  in  color ;  and  since 
in  some  species  of  mammals  only  the  northern  representatives  change 
to  white  in  winter,  while  the  southern  ones  are  of  the  same  color 
throughout  the  year,  this  seasonal  change  seems  evidently  to  come 
under  the  above-stated  general  law  of  geographical  or  climatic  color  | 
variation,  namely,  a  gradual  increase  in  color  to  the  southward  in 
individuals  of  the  same  species. 

A  comparison  of  Florida  birds  with  West  India  specimens  of  the 
same  species  shows  that  the  difference  between  them  in  color  (and,  it  j 
may  be  added,  in  size  and  other  general  features)  are  generally  not! 
greater,  and  in  some  cases  far  less,  especially  between  Cape  Florida  andij 
Cuba  specimens,  than  obtains    between    Florida   and   Massachusetts  | 
examples,  and  that  it  is  of  precisely  the  same  character.     West  Indian  | 
specimens  of  course  differ  more  from  Massachusetts  examples  of  the$ 
same  species  than  the  latter  do  from   others  from  East  Florida,  yet  by  j 
means  of  the  South  Florida  specimens,  which  differ  but  slightly  from  j 
the  Cuba  type,  a  gradual  transition  is  evident  from  the  extreme  northern. 
to  the  extreme  southern  forms.     Of  late  many  Jamaican,  Porto  Rican, 
and  Cuban  forms  have  been  regarded,  by  many  writers,  as  specifically 
distinct  from  their  representatives  in  the  Northern  States,  and  in-many 
cases  they  might  well  be  so  regarded,  were  there  not  a  succession  of  j 
intermediate   forms   connecting   them,  —  a  fact   which  seems   to  have! 
been  hitherto  overlooked.     The  earlier  writers  considered  the  OrtyxA 
the  Sturnella,  the  Strix,  the  Circus,  several  of  the  Butcos,  etc.,  of  the! 
West    Indies    as    specifically    identical    with    the    Ortyx    virginianus, 
Sturnella  ludoviciana,  Strix  fammea,    Circus  hudsonius,  Buteo   bore-i 
alis,  etc.,  of  the  United  States,  and  doubtless  justly,  notwithstanding 
that    the    comparison    of   specimens    reveals    certain    relatively  slight 
but  constant  differences   in   color  and   size,  and   to  some  extent   in; 
other  features. 
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(b)  Longitudinal  Variation.  —  In  comparing  the  birds  of  the  Atlantic 
States  with  specimens  specifically  identical  from  the  interior  of  the 
continent,  one  is  soon  struck  with  the  brighter  colors  of  the  hitter,  ami 
especially  with  a  tendency,  in  many  specie.-,  to  more  ferruginous  tints, 
and  to  melanism  in  others.     In  comparing  again  the  birds  of  the  Mis- 

iippi  valley  with  those  of  the  Pacific  slope,  especially  that  portion 
north  of  the  fortieth  parallel,  a  similar  difference  is  also  noticeable,  the 
extremes  of  color  variation  in  truly  continental  species  being  met  with 
(especially  to  the  northward  of  this  parallel)  at  the  Atlantic  seaboard 
on  the  one  hand,  and  the  Pacific  on  the  other,  between  which  there  is  a 
gradual  and,  with  an  exception  soon  to  be  noticed,  a  uniform  increase  in 
intensity  of  color  to  the  westward.  This  tendency  to  more  ferruginous 
and  melanic  colors  to  the  westward  is  especially  marked  in  Falco  pere- 
grinus*  Accipiter  fuscus,  Circus  hudsonius,  Buteo  lineatus,  Buteo 
borealis,  Archibuteo  lagopus,  Hypotriorchis  columbarius,  Otus  vulgaris, 
and  other  species  of  Strigidce,  Tetrao  canadensis,  Bunasa  umbcllus, 
Bcmicla  canadensis,  Bernicla  Irenta,  Lams  argentatus,  Par  us  atri- 
capillus,  Carpodacus  purpureas,  etc.,  etc.  The  western  representatives 
of  Melospiza  melodia,  Passerella  iliaca,  Junco  hyemalis,  Pipilo  ery- 
thropht/talmus,  Parus  hudsonicus,  etc.,  differ  mainly  from  their  Eastern 
congeners  in  their  more  ferruginous  or  darker  colors,  according  to  the 
species. 

While  the  general  tendency  from  the  East  westward  is  thus  to  darker 
or  deeper  colors  in  specimens  of  the  same  species,  and  in  representative 
species  of  the  same  genus, the  rule  is  not  without  exceptions,  nor  is  the 
transition  quite  uninterrupted.  On  the  arid  sterile  plains  the  repre- 
sentatives of  not  a  few,  and  probably  of  most,  species  are  much  lighter 
colored  than  their  relatives  either  to  the  eastward  or  to  the  westward 
Also  at  the  southward  on  the  Pacific  slope  there  is  not  the  tendency  to 
deeper  colors  seen  farther  to  the  northward,  specimens  from  North- 
western Texas,  New  Mexico,  much  of  the  Colorado  basin  and  Lower 
California,  being  lighter  than  others  of  the  same  species  from  Northern 
California,  Oregon,  and  Washington,  an  explanation  of  which  will  be 
Hggested  later.f 

In  comparing  again  the  European  representatives  of  eireumpolar 
ipecies  with  their  representatives  in  Eastern  North  America,  a  difference 

*  For  tho  synonymy  and  other  remarks  on  these  species,  see  Part  IV. 
t  See  below,  p.  239  et  seq. 
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similar  to,  but  hardly  so  great  as,  that  between  the  Atlantic  and  Pacific 
coast  examples  of  indentical  species  is  likewise  seen,  the  American 
being  in  general  several  shades  darker  than  the  European.  In  certain 
cases  there  is  also  a  difference  in  the  markings,  as  in  some  of  the  hawks, 
in  which  in  the  European  the  transverse  bars  are  broader  and  better 
defined,  and  the  longitudinal  ones  less  so  than  in  the  American.  This 
is  illustrated  in  Astur  palumbarias  and  A,  atricapillus,  in  Accipiter 
nisus  and  Ac.  fuscus,  etc.  In  many  instances  the  only  tangible  differ- 
ences between  so-called  representative  American  and  European  species 
consists  in  the  darker,  brighter,  or  intenser  color  of  the  American,  the 
differences  being  oftentimes  less  than  that  between  specimens  of  the  same 
species  from  the  Atlantic  States  and  the  Mississippi  valley,  or  between 
those  from  the  Mississippi  valley  and  the  Pacific  coast.  Not  unfre- 
quently,  however,  are  American  and  European  specimens  so  nearly 
alike,  even  of  species  that  have  rarely  been  considered  as  identical,  that  j 
without  a  knowledge  of  the  locality  whence  they  came  it  would  be 
impossible  to  confidently  refer  them  to  the  one  species  rather  than  to 
the  other. 

There  are  also  indications  of  various  local  differences  in  color  in  speci-  | 
mens  specifically  identical  within  the  larger  areas  above  considered,  1 
and  which  are  in  a  measure  exceptional  to  the  general  law  of  a  west-  I 
ward  increase  in  color.  The  data  at  hand  are  at  present  too  few  either  if 
to  limit  these  exceptional  areas  or  to  indicate  to  what  extent  they  are  1 
exceptional.  They  appear,  however,  to  be  coincident  with  peculiar  j 
climatic  conditions,  the  exact  nature  and  extent  of  which  are  likewise 
imperfectly  known.* 

Variation  in  the  Length  of  the  Tail  and  in  other  Characters.  —  At  ) 
certain  localities,  and  more  especially  to  the  southward,  there  are  well-  | 
known  instances  of  an  increase  in  the  length  of  the  tail,  without  an  ap-  i 
preciable   modification  of  other   parts.     Marked  examples  of  this  are 
seen  in  Icteria  virens,   Harporhynchus  rufus,  and   Mi/nus  polyglottus,  1 
as  has  been  pointed  out  by  Professor  Baird  and  other  writers, t  each  of  ! 
which   species   has    a   western    long-tailed   variety.       The    Quiscalus 
macrtira  is  also  little  else  than  a   long-tailed  variety  of   Q.  major.     A  I 
tendency  is  seen  to  this  variation  in  Geothlypis  trichas  at  the  southward, 

*  See  on  this  point  below,  p.  239  et  seq. 

t  See  especially  Prof,  Baird  in  Amer.  Journ.  of  Science  and  Arts,  2d  Series,  VoL 
XLI,  p.  191. 
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while  it  seems  to  be  a  marked  characteristic  of  many  of  the  bird*  of 
Lower  California!  The  tendency  in  southern  forma  to  an  elongation  of 
the  tail  seems,  howevert  leas  genera]  than  the  southward  decrease  in  sice 
and  tin.-  increase  in  color,  or  the  tendency  to  an  elongation  of  the  lull. 

Among  other  local  Variations  may  he  mentioned  the  white  instead  of 
a  red   iris   in   the    South    Florida    representatives   of    Pij)ilo  crytltroph- 

thalmtis  ;  the  yellow  instead  of  a  black  hill  in  the  magpies  of  the  coast  o( 

California;   the  white  basal  half  of  the  feathers  of  the  Deck  of  the  rax  on 

of  Southwestern  Texas  and  Mexico,  by  which  it  is  chiefly  distinguished 
from  the  common  Bpecies  ;  the  greater  continuation  anteriorly  of  the 

BUperciliary  stripe  in  the  western  tonus  of  Zoiiotricliia  Lucophri/s, 
by  which  alone  it  is  distinguishable  from  the  eastern  form  ;  the  white 
frontlet  o(  one  of  the  western   forms   of  the   Pants  utricapilhts  group, 

ete.    There  appears  frequently  to  ho  also  a  locally  greater  development 

of  the   foot    in   western    and    southern    forms   of  wide-ranging   Bpeci 

and  occasionally  an  exceptional  increase  in  general  Bise  under  identical 

isothermes. 

Cau$i$  of  Climatic  Variation*  —  The  (acts  respecting  climatic  varia- 
tion are  at  present  too  imperfectly  known  to  he  tally  explained.  There 
are,  however,  certain  peculiarities  of  climatic  variation,  especially  in 
color,  coincident  with  certain  meteorological  peculiarities  of  the  regions 

where  they  occur,  that  demand  attention.  The  increase  in  eolor  to  the 
southward, especially  the  tendency  to  darker  tints  above  shown  to  he  so 
general,  coincides  with  the  inerease  in  the  intensity  of  the  solar  ravs  to 
the  southward,  and  in  the  humidity  of  the  climate.  The  southward 
inerease  in  depth  of  eolor  and  in  iridescence  in  birds  speeitieallv  identi- 
cal coincides  also  with  the  general  inerease  in  brilliancy  of  eolor  in 
birds,  taken  as  a  whole,  in  the  lower  latitudes  (as  well  as  in  inseets 
and  animals  generally),  the  maximum  being  reached  in  the  tropics. 

The  longitudinal  variation,  or  the  westward  increase  in  eolor,  seems 
to  he  also  coincident  with  the  increased  humidity  to  the  westward,  the 

darker  representatives  of  any  speeies  occurring  where  the  annual  rain- 
fall is  greatest,  and  the  palest  where  it  is  least.  This  coincidence  is 
clearly  illustrated  in  the  birds  of  the  United  States,  where  the  darkest 
representatives  of  a  species,  as  a  general  rule,  (indeed  without  exception 

so  far  as  known  to  me,)  come  from  regions  o(  maximum  animal  rain- 
fall, and  the  palest  from  those  of  minimum  annual  rain-fall.  In  the 
Northeastern  States  the  amount  of  rain  is  only  one   half  to   two  thirds 
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what  it  is  in  the  Northwestern  States,  while  on  the  Great  Plains  it  is 
less  than  one  half  what  it  is  in  the  Northeastern  States.  In  the  lower 
part  of  the  Mississippi  basin  and  in  the  Southeastern  States  it  is  much 
greater  than  to  the  northward  under  the  same  meridians.  "Within  the 
tropics,  in  America  and  Asia  at  least,  the  humidity,  as  well  as  the 
intensity  of  the  solar  rays,  reaches  the  maximum^  as  does  the  in- 
tensity of  color  in  both  birds  and  other  animals.  In  Europe,  as  is 
well  known,  the  birds  from  near  the  Scandinavian  coast,  where 
the  annual  rain-fall  reaches  forty  inches,  are  darker  than  in  Central 
Europe,  where  the  yearly  rain-fall  is  only  half  this  amount.  So 
much  darker,  in  fact,  are  the  Scandinavian  forms,  that  by  some 
writers  they  have  been  regarded  as  specifically  distinct  from  their 
representatives  in  Southern  Germany,  the  Scandinavian  forms  of 
circumpolar  species  being  as  dark  as  their  Eastern  North  American 
allies.  There  is  again  a  striking  parallelism  between  the  relative 
humidity  of  Western  Europe  and  Eastern  North  America,  and  the 
relative  depth  of  color  in  the  representatives  of  circumpolar  species 
living  in  these  two  countries,  the  rain-fall  of  the  latter  region  being 
double  that  of  the  former,  and  the  birds  of  darker  and  livelier  colors. 
As  already  intimated,  this  coincidence  is  not  confined  to  the  birds  of 
these  different  regions,  the  same  correlation  of  livelier,  brighter,  deeper 
tints  with  increased  humidity  being  also  exhibited  by  the  mammals 
of  these  various  districts,  the  Europeo-North  American  species  being 
higher  colored,  as  a  general  rule,  in  Eastern  North  America  than 
in  Europe,  as  the  western  forms  of  the  continentally  distributed  Ameri- 
can species  are  often  higher  colored  than  the  eastern. 

It  is  a  most  striking  fact  that  the  birds,  and  even  the  mammals  and 
reptiles,  of  the  almost  rainless  districts  of  Lower  California,  the  Gila 
and  Colorado  deserts,  are  almost  all  so  much  paler  in  color  than  their 
relatives  of  the  better-watered  neighboring  districts,  that  many  of  them 
have  been  described  as  distinct  species,  and  the  others  referred  to  as 
strongly  marked  varieties,  they  all  being  characterized  to  a  greater  or 
less  degree  by  a  faded  or  bleached  aspect.  The  birds  and  mammals  of 
the  arid  plains  of  the  middle  region  of  the  continent  exhibit  also  the 
same  bleached  appearance,  but  in  a  somewhat  less  degree. 

I  had  long  suspected  that  hygrometric  conditions  had  much  to  do 
with  local  variations  in  color  in  individuals  of  the  same  species,  but  I 
was  not  a  little  surprised  when  I  came  to  compare  the  known  areas 
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most  prolific  of  dark  and  light  local  forms  with  rain-fall  charts,  —  which 
may  be  assumed  as  indicating  relatively  the  hygrornetric  conditions  of 
different  regions,  —  to  find  the  distribution  of  the  tight-colored   races  00 

strictly  coincident  with  the  regions  of  minimum  mean  annual  rail-fall, 
and  the  dark  forms  with  those  of  maximum  mean  annual  rain-fall,  as 
seems  to  he  the  case. 

Humidity  has  hence  apparently  far  more  to  do  with  climatic  varia- 
tion in  color  than  solar  intensity,  though  the  latter  has  undoubtedly 
an  influence  upon  color.  The  occurrence  of  a  light-colored  raee 
of  Arvicola  riparins  on  Muskeget  Island  and  the  sandy  sea«beacbef 
of  the  coast  of  Massachusetts  shows  clearly  that  the  intense  light 
caused  by  reflection  from  a  sandy  surface  tends  to  the  diminution 
rather  than  to  an  increase  of  color  in  animals,  and  even  plants, 
since  the  foliage  of  the  latter  in  arid  districts  so  commonly  assumes 
a  dull  grayish  tint.  The  capture  on  Muskeget  Island  last  season 
(July,  1870),  by  Messrs.  Maynard  and  Brewster,  of  two  pairs  of 
the  short-eared  owl  (Otus  brachyotus)  with  the  color  of  the  plu- 
mage so  pale  as  at  first  to  suggest  their  being  albinos,  is  additional 
evidence  of  the  bleaching  effect  of  strong  light  upon  the  colors  of  ani- 
mals. Such  facts  render  it  doubtful  whether  the  increased  intensity  of 
the  light  in  the  tropics  has  really  much  to  do  with  the  brighter  colors 
of  tropical  birds  and  insects,  and  suggest  that  humidity  alone  may  be 
the  principal  agent  in  producing  this  accession  of  color. 

In  regard  to  the  cause  of  other  climatic  variations,  certain  other 
facts  are  naturally  recalled.  In  the  remarks  on  the  climatic  and  faunal 
peculiarities  of  East  Florida,*  attention  was  called  to  the  less  degree  of 
vivacity  and  energy  exhibited  by  the  southern  as  compared  with  the 
northern  members  of  the  same  species,  and  the  general  higher  physio- 
logical development  of  essentially  extra-tropical  species  in  the  temperate 
portions  of  their  habitats.  Is  it  hence  improbable  that  the  southward 
deterioration  in  size  seen  in  such  species  is  directly  related  to  the  ener- 
vating influence  of  increased  heat  ?  And  why  is  it  that  so  large  a  pro- 
portion of  the  birds  pre-eminently  singing-birds  are  found  in  temperate 
latitudes  ? 

In  the  increased  size  of  the  bill  and  tail  to  the  southward,  especially 
of  the  former,  we  have  a  fact  somewhat  parallel  to  what  is  not  unfre- 
quently  seen  in  mammals.     The  ears,  for  example,  of  the  arctic  repre- 

*  See  above,  p.  166. 
VOL.   II.  16 
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sentatives  of  species  ranging  to  warm-temperate  latitudes  are  smaller 
at  the  northward  than  at  the  southward,  as  is  seen  in  the  native  dogs, 
the  foxes,  and  the  wolves,  and  in  the  arctic  races  of  man.  The  ex- 
planation generally  given  of  this  seems  possibly  applicable  to  the  beaks 
of  birds,  namely,  a  greater  activity  in  the  circulation  of  the  blood  in 
the  peripheral  parts  of  the  body  in  the  temperate  latitudes. 

Species,  Varieties,  and  Geographical  Races. 

The  foregoing  remarks  on  individual  and  geographical  or  climatic 
variation  necessitates  a  brief  consideration  of  the  character  of  species, 
varieties,  and  races,  and  the  propriety  of  applying  binomials  to  such 
forms  as  can  be  clearly  shown  to  be  connected  by  intergrading  links 
with  others  previously  known.  As  preparatory  to  what  follows,  it 
seems  proper  to  refer  briefly  to  the  origin  of  the  excessive  synonymy 
with  which  our  descriptive  ornithological  works  are  burdened. 

Ornithological  synonymes  may  be  arranged,  as  regards  their  origin, 
under  four  primary  heads,  namely:  (1)  Those  arising  from  the  de- 
scription of  immature  and  adult  birds  of  the  same  species  for  different 
species,  (2)  from  authors  mistaking  sexual  for  specific  differences,  (3) 
individual  variation  for  specific  differentiation,  and  (4)  climatic  differ- 
entiation for  specific.  A  fifth  source  of  error,  and  one  which  has  given 
rise  to  a  large  class  of  synonymes,  results  from  a  combination  of  the 
causes  indicated  under  (3)  and  (4). 

Synonymes  arising  from  the  first  two  causes  mainly  preceded  the 
others  in  regard  to  the  relative  frequency  of  their  occurrence,  especially 
so  far  as  regards  the  birds  of  this  continent.  During  the  previous 
century,  and  the  first  two  decades  of  the  present,  our  birds  were  mainly 
described  by  European  naturalists,  who  had  no  acquaintance  with  them 
in  life,  and  whose  resources  often  consisted  of  single  and  imperfect 
specimens  received  from  chance  travellers,  without  any  indication  of 
their  sex  or  age.  Later  they  were  studied  by  resident  naturalists,  by 
whom  the  mistakes  of  their  predecessors  in  this  respect  were  to  a  great 
extent  corrected.  The  laws  of  sexual  and  age  variation  becoming  grad- 
ually known,  errors  from  this  source  were  soon  far  less  frequent  than  in 
earlier  times.  When  at  a  comparatively  recent  date  critical  compari- 
sons were  mode  of  specimens  from  distant  localities  before  regarded  as 
specifically  identical,  it  was  found  that  occasionally  distinct  Bpecies  had 
been  confounded.     Such  results  led  in  the  end  to  undue  importance 
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being  attached  to  trivial  differences,  so  that  assumed  species  were  fre- 
quently based  solely  on  either  individual  or  climatic  variation,  but 
oftener  on  both  combined. 

As  the  rage  for  describing  new  species  increased,  differences  seemed 
alone  to  be  sought ;  and  so  long  as  a  given  species  was  usually  deemed 
sufficiently  represented,  even  by  the  best  ornithologists  of  tin:  day.  by 
a  single  pair,*  the  .subject  of  individual  and  climatic  variation  was  neces- 
sarily almost  wholly  neglected,  the  custom  of  many  naturalists  being  to 
describe  species  from  single  specimens,  as  though  all  the  representatives 
of  a  species  were  cast  after  an  unvarying  pattern.  As  the  number  of 
specimens  of  well-known  species  increased  in  our  large  museums,  it  wa- 
soon  seen  that  some  of  the  supposed  most  reliable  diagnostic  features 
were  subject  to  considerable  variation.  The  collections  brought 
together  from  various  parts  of  the  continent  by  the  Pacific  Railroad 
surveying  parties  and  from  other  sources,  and  the  reports  published 
thereon,  formed  the  beginning  of  a  new  era  in  the  history  of  the  orni- 
thology of  North  America,  and  in  ornithological  science.  The  facts  thus 
disclosed  in  respect  to  geographical  range,  and  individual  and  climatic 
variation,  opened  new  fields  of  inquiry.  Old  theories  and  blind  adher- 
ence to  authorities,  however,  still  impeded  progress  and  led  to  frequent 
inconsistencies,  which  only  time  and  further  investigations  could  correct. 
Hence  has  gradually  dawned  the  fact  of  the  existence  of  a  range  of 
individual  variation  previously  unsuspected,  and  of  general  laws  of 
climatic  variation,  the  full  scope  of  which,  as  bearing  upon  the  character 
of  species,  is  yet  to  be  determined. 

Nearly  half  a  century  since  it  was  discovered  that  the  North 
American  representatives  of  what  were  then  commonly  regarded  as 
circumpolar  species  could  not  in  all  cases  longer  be  regarded  as  identical 
with  the  European.  Further  comparisons  showed  that  in  most  eases 
of  the  supposed  circumpolar  distribution  of  species,  specimens  from  the 
Old  World  and  the  New  could  be  more  or  less  readily  distinguished, 
yet  the  differences  were  in  most  cases  slight,  more  or  less  inconstant, 
and  not  unfrequently  due  more  to  differences  in  the  latitude  whence  the 
specimens  came  than  to   other  causes.     Yet  a  precedent   for   Bpecific 

*  Not  many  yours  since  amateur  ornithologists  were  kindly  Informed,  by  one  of  the 
leaders  in  the  science  of  ornithology,  that  his  collection  of  the  birds  of  a  certain  country, 
numbering  over  two  thousand   species,  required  for  their  convenient  storage  a  8] 
equal  to  only  about  one  hundred  cubic  feet,  the  specimens  averaging  less  than  two  to  a 
species! 
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separation  in  such  cases  having  been  established  by  recognized  author- 
ities, it  was  followed  till  all  the  land-birds  and  a  large  proportion  of 
the  water-birds  of  the  two  continents  were  separated,  in  many  cases,  it 
would  appear,  on  purely  theoretical  or  geographical  grounds.*  When 
the  comparison  was  carried  to  specimens  of  continentally  distributed 
species  from  distant  localities,  differences  between  these  were  also  de- 
tected, and  the  theory  of  specific  diversity  assumed,  till  the  Pacific 
representatives  of  such  species  were  separated  from  the  Atlantic  ones, 
and  in  like  manner  the  southern  from  the  northern,  and  those  of 
particular  areas,  as  insular,  peninsular,  and  interior  basins,  from  the 
others.  In  some  cases  such  separations  were  of  course  properly  made, 
but  a  high  percentage  of  such  forms  are  now  found  to  intergrade  through 
specimens  from  the  intermediate  localities. 

Not  a  few  of  the  species  of  our  faunal  lists  have  been  based  on,  and 
are  still  only  known  from,  single  specimens,  and  often  on  differences 
manifestly  within  the  range  of  individual  variation ;  others  represent 
local  races,  which  only  appear  distinct  when  extremes  alone  are  consid- 
ered, the  intermediate  stages  being  unknown  or  ignored.  The  increase  of 
synonymes  from  this  fruitful  source  appears  to  have  not  yet  culminated, 
a  large  proportion  of  the  "  new  species  "  now  annually  described  being 
but  slight  local  differentiations  of  previously  known  specific  forms,  from 
which  they  often  differ  only  in  being  a  little  smaller,  a  little  darker  or 
brighter  colored,  and  in  the  individual  peculiarities  of  the  single  specimens 
on  which  some  of  them  are  based.  In  many  cases  this  process  of  ultra 
subdivision  has  furnished  stepping-stones  to  later  generalizations  ;  in  too 
many  other  cases  it  has  been  in  its  results  only  unmitigatedly  injurious. 

So  large  a  proportion  of  the  commonly  recognized  species  are  virtu- 
ally nominal,  or  rest  on  a  false  basis,  it  is  not  surprising  that  in  the 
reaction  consequent  upon  a  fuller  knowledge  of  the  birds  of  this  conti- 
nent, which  has  already  commenced,  the  reality  of  species  should  he  to 
some  extent  ignored.  Whether,  however,  species  are  considered  as 
entities  or  only  as  arbitrary  inventions,  convenience  demands  some 
established  definition  of  them. 


*  Audubon,  writing  in  1838  (Om.  Biog.,  Vol.  IV,  p.  608),  refer?  to  the  Prince  of 
Musigniino  (by  whom  a  targe  part  of  the  eireumpolar  and  cosmopolitan  species  wore, 
separated  into  numerous  assumed  species)  as  "  having  altered  his  notions  so  far  as  to 
seem  desirous  of  proving  that  the  same  species  o(  birds  cannot  exist  on  both  the  con- 
tinents " ;  and  there  seems  to  have  been  good  reason  for  the  remark,  only  instead  of 
proving  them  distinct,  he  in  most  cases  merely  assumed  them  to  be  so. 
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Not  a  few  naturalists  have  hence  adopted  the  test  of  intergradation 
which  seems  a  reasonable  and  an  unobjectionable  one.  The  question  of 
species  and  of  specific  synonymy  is  thus  simplified  to  this  :  that  when- 
ever two  forms  which  have  both  received  names  are  found  to  intenrrade, 
the  more  recent  name  shall  become  a  synonyme  of  the  older.  Some, 
however,  still  urge  that  every  recognizable  form,  however  closely 
allied  to  others,  and  even  intergrading,  should  be  recognized  by  a 
binomial  epithet,  and  that  whether  we  call  them  species,  or  varieties, 
or  races,  or  simply  forms,  that  such  names  are  none  the  less  convenient 
expressions  for  certain  facts.  It  seems  to  me,  however,  that  there  are 
insuperable  objections  to  this  course ;  for  however  distinct  the  extreme 
geographical  forms  of  a  species  may  be,  a  vast  proportion  of  its  repre- 
sentatives are  intermediate  to  them,  and  could  never  be  but  doubt- 
fully referred  to  the  one  rather  than  to  the  other.  Ordinarily,  for 
instance,  in  the  birds  of  the  Atlantic  slope,  the  representatives  of  a 
given  species  at  the  extreme  north  of  its  breeding  range  almost  always 
differ  very  tangibly  from  its  representatives  at  the  extreme  southern 
limit,  sometimes  more,  sometimes  less,  according  to  the  species.  Those 
living  only  a  little  to  the  northward  of  the  middle  region  differ  less  from 
the  extreme  southern  type  than  the  extreme  northern  type  does,  and  those 
a  little  to  the  southward  of  the  middle  region  differ  still  less  from  the 
southern  type,  and  are  quite  distinguishable  from  the  extreme  northern 
form.  In  other  words,  in  species  ranging  from  Southern  Labrador  or 
Northern  New  England  to  Florida,  of  which  there  are  numerous  un- 
questioned instances,  specimens  from  Southern  New  England  differ 
somewhat  from  the  more  northern  ones  ;  those  from  Southern  New  Eng- 
land from  those  of  Southern  New  Jersey  and  Eastern  Maryland,  and 
these  latter  from  those  of  Georgia  and  Florida.  It  hence  depends  en- 
tirely upon  individual  predilection  whether  two,  three,  or  four  **  species  " 
or  "  binomial  forms  "  shall  be  recognized  ;  and  in  either  case  there  is 
the  same  difficulty  in  disposing  of  the  intermediate  types.  Again,  speci- 
mens from  the  Mississippi  valley  differ  more  or  less  from  their  relatives 
from  the  Atlantic  coast,  the  central  plains,  and  the  Pacific  slope.  Here 
again  similar  difficulties  are  encountered.  Hence  it  is  necessary  to 
decide  between  recognizing  a  single  binomial  form,  with  a  considerable 
but  definite  range  of  climatic  variation,  or  three,  or  six,  or  nine,  or  even 
more,  which  cannot  be  rigidly  defined,  and  between  each  of  which  will 
always  be  found  a  greater  or  less  proportion  of  intermediate  types, 
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doubtfully  referable  to  one  of  the  binomial  forms  rather  than  to  another. 
Another  important  objection  may  be  urged  against  giving  binomial 
names  to  intergrading  forms.  In  faunal  and  nominal  lists  of  the 
species  of  a  large  or  continental  area,  scarcely  distinguishable  forms 
take  equal  rank  with  the  most  distinct  congeneric  species.  For  in- 
stance, in  a  list  of  the  birds  of  North  America,  Turdus  Alicice  and 
Turdus  Swainsoni,  Turdus  Auduboni  and  Turdus  Pallasi,  stand  side 
by  side  with  Turdus  mustelinus  and  Turdus  fuscescens,  though  in  the 
former  cases  Turdus  Alicice  and  T.  Auduboni  are  founded  at  best  on 
slight,  and  in  the  one  case  on  inconstant  individual  or  local  differences, 
while  in  the  latter  no  two  congeneric  species  need  be  more  distinct.  In 
the  one  case  only  experts  can  distinguish  the  forms,  and  frequently  they 
only  by  an  actual  comparison  of  specimens,  and  then  too  frequently  but 
doubtfully,  while  in  the  other  case  a  casual  observer  need  not  mistake 
them.  The  names  alone  give  no  clew  to  their  real  character,  and  are 
hence  in  a  great  measure  meaningless  when  separated  from  the  most  ex- 
plicit diagnoses,  and  whose  affinities  can  frequently  only  be  settled  by  the 
arbitrary  criterion  of  locality.  But  it  is  urged  that  cognizance  should 
in  some  way  be  taken  of  these  differences ;  and  "  How  can  they  be  better 
recognized,"  it  may  be  asked,  "  than  in  the  way  proposed  ?  " 

As  already  shown,  and  as  I  trust  a  large  proportion  of  ornithologists 
are  willing  to  admit,  these  local  forms  occur  in  accordance  with  recog- 
nizable laws  of  climatic  variation,  similar  variations  with  locality  occur- 
ring, to  a  greater  or  less  extent,  in  all  species  having  nearly  the  same 
geographical  range.  Eventually,  then,  will  not  the  recognition  of  these 
laws  be  sufficient,  and  should  not  a  statement  of  the  tendencies  to  varia- 
tion wTith  locality,  and  the  degree  to  which  it  is  developed,  be  embraced  in 
the  specific  diagnosis  of  each  species  as  a  part  of  its  specific  description  ? 
Is  not  this,  in  fact,  actually  essential  to  the  proper  characterization  of  a 
species  ?  The  average  characters  being  given,  a  line  or  two  would 
suffice  for  a  statement  of  its  variations,  both  geographical  and  individual. 
Then  only  in  one  case  where  now  there  are  hundreds  would  there  be 
instances  of  doubtful  identification.  Till  within  a  very  recent  period, 
perhaps,  no  other  course  could  have  been  pursued  than  that  of  giving 
binomial  names  to  each  apparently  distinct  form,  however  slightly  it 
may  have  differed  from  others  previously  known.  In  many  cases, 
indeed,  the  differences  between  strictly  intergrading  geographical  forms 
are  very  great,  —  greater,  indeed,  if  they  were  not  thus  serially  con- 
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nected,  than  would  be  deemed  necessary  for  specific  separation  ;  and  so 
long  as  the  extremes  only  were  known,  no  one  could  have  regarded  them 
otherwise  than  as  well-defined  species.  But  the  time  has  already  come, 
it  seems  to  me,  for  a  different  and  a  more  philosophic  method,  and  that 
to  further  increase  synonymy  by  giving  new  names  to  slightly  different 
local  forms  of  the  same  species  is  worse  than  useless. 

It  is  important,  in  this  connection,  to  observe  that  the  species  occur- 
ring at  any  point  on  the  Atlantic  coast,  or  on  the  Pacific  coast,  or  in 
the  Mississippi  valley,  or  on  the  Great  Plains,  in  short,  at  any  re- 
stricted locality,  have,  as  compared  with  each  other,  with  scarcely  an 
exception, an  unequivocal  character;  they  are  based  on  differences  that 
place  them  beyond  controversy.  It  is  not  so,  however,  when  we  com- 
pare the  species  of  distant  localities  with  each  other,  whether  the 
localities  differ  in  latitude  or  longitude.  In  such  cases  we  constantly 
meet  with  controverted  species.  At  the  South  are  species  admitted 
as  doubtfully  distinct  from  others  found  farther  north ;  at  the  "West, 
those  holding  the  same  relation  to  others  of  the  East ;  while  at  in- 
termediate points  either  both  the  disputed  forms  occur  with  greater 
or  less  frequency,  or  there  is  a  gradual  transition  of  the  one  into 
the  other,  neither  form  being  typically  represented.  This  is  evi- 
dently what  should  be  expected  to  occur,  if  what  has  been  said  above 
in  respect  to  climatic  variation  be  correct,  and  is  evidently  a  suggestive 
and  important  fact.  Is  the  theory  of  hybridization,  so  often  appealed  to 
in  such  cases,  necessary  to  explain  these  facts  ?  and  is  it,  in  fact,  true  ? 
By  uniting  the  intergrading  forms,  the  number  of  species  occurring  at 
any  single  locality  is  not  essentially  reduced,  but  such  a  union  would 
considerably  reduce  the  total  number  recognized,  as  well  as  the  num- 
ber usually  assigned  to  the  several  continents,  as  at  present  not  a  few 
are  repeatedly  counted. 

The  many  facts  bearing  upon  individual  and  geographical  variation, 
presented  in  the  foregoing  pages  form  but  an  imperfect  exposition  of 
the  subject.  They  are,  nevertheless,  eminently  suggestive  of  interesting 
results,  and  the  conclusions  above  deduced  I  can  but  believe  will  be 
only  the  more  fully  confirmed  by  further  research.  Additional  details 
are  given  in  the  general  remarks  embraced  in  Part  IV,  where  various 
facts  merely  hinted  at  above  are  more  fully  presented,  and  an  appli- 
cation is  made  in  many  cases  of  the  pinciples  deduciblc  from  them. 

As  previously  stated,  individual  and  geographical  variations  ure  in 
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some  cases  difficult  to  distinguish.  They  can  be  satisfactorily  investigated 
only  from  extensive  suites  of  specimens  taken  from  the  same  locality 
in  the  breeding  season,  and  sufficiently  extensive  suites  of  this  character 
are,  with  rare  exceptions,  still  wanting.  In  specimens  taken  during 
migration  it  is  difficult  to  determine  what  share  of  the  variation  is  due 
to  birthplace  and  what  to  individuality.  Whilst,  however,  the  varia- 
tions noticed  cannot  be  always  traced  with  certainty  to  their  origin, 
their  bearing  upon  the  general  subject  of  variation  within  specific  limits 
is  in  no  way  vitiated.  In  considering  hypothetical  species,  it  is  fre- 
quently clearly  evident  that  they  are  based  in  part  upon  slight  and 
tolerably  constant  climatic  differences,  and  in  part  and  sometimes  wholly 
upon  the  individual  peculiarities  of  the  single  specimen  upon  which  the 
original  description  of  the  species  was  based  ;  in  part,  too,  upon  seasonal 
differences,  and  upon  characters  of  immaturity.  It  seems  to  me  that  in 
the  numerous  closely  allied  species  of  the  ^Egiothus  group,  to  cite  a  case 
in  point,  some  are  based  in  part  upon  one  and  in  part  upon  other  of 
these  differences  of  a  single  circumpolar  species.  As  already  shown, 
the  bill  in  different  specimens  of  JS.  linarius  varies  greatly  in  size,  yet 
an  examination  of  a  considerable  series  of  specimens  of  several  of  its 
allies  shows  an  amount  of  variation  in  the  bill  closely  approximate  to 
that  seen  in  the  specimens  of  the  various  assumed  species  of  ^Egiothus. 
Much  of  the  variation  in  color  seen  in  the  flocks  of  jEgiothi  that  visit 
the  Northern  States  in  winter  is  due  to  age,  yet  it  has  been  taken  as 
characteristic  of  different  species.  These  birds  only  visiting  us  in 
winter,  those  inhabiting  widely  distant  localities  in  the  breeding  season 
are  probably  then  more  or  less  associated.  The  light-colored  specimens 
are  doubtless  in  part  old  or  fully  mature  birds,  or  inhabitants  in  summer 
of  more  northern  districts  than  the  browner  or  more  fulvous  ones,  a 
large  portion  of  which,  however,  are  unquestionably  young  birds.  The 
short-billed  ones  have  also  relatively  longer  seta?  at  the  base  of  the 
bill,  which,  by  concealing  a  large  portion  of  it,  give  it  the  appearance 
of  being  shorter  than  it  really  is.  Analogy  would  lead  us  to  infer  that 
those  with  the  shorter  and  more  heavily  clothed  bills  have  a  more 
northern  habitat  than  the  others. 

The  persistency  with  which  nominal  species  when  characterized  by 
"  authorities"  are  retained  in  our  literature  is  not  a  little  remarkable. 
If  specimens  from  the  original  localities  cannot  be  found  to  exactly  lit 
the  descriptions,  the  diagnosis  is  slightly  amended  to  suit  examples  that 
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somewhat  approach   them,  and   the  name  retained*      In  other  ca 
the  species  is  retained  without  its  character  being  questioned,  the  nam'; 

and  the  original  description  being  copied  by  succeeding  writers,  till  the 
species  becomes  traditionally  accepted  without  its  claims  to  recognition 
having  been  critically  examined. 

Another  noteworthy  coincidence  in  regard  to  nominal  species  il  the 
fact  of  their  most  frequent  occurrence  in  obscurely  known  groups,  which 
obscurity  usually  results  from  the  difficulty  of  obtaining  specimens  of 
the  forms  in  question,  —  either  from  the  remoteness  of  their  habitat, 
their  scarcity,  or  the  peculiarities  of  their  habits,  —  or  from  preconceived 
notions  of  the  intimate  relationship  of  the  species  of  such  groups. 


Since  the  above  was  put  in  type,  I  have  for  the  first  time  met  with 
some  important  and  timely  remarks  by  an  eminent  English  botanist 
concerning  variation  within  specific  limits  in  plants,  which  are  so 
apropos  to  what  has  been  said  above  in  regard  to  individual  and 
climatic  variation  in  birds,  and  contains,  moreover,  such  judicious 
strictures  on  various  practices  indulged  in  by  botanists,  and  of  which 
zoologists  are  equally  guilty,  that  a  short  abstract  of  them  forms  a  fit- 
ting conclusion  to  the  present  paper.  Says  Dr.  J.  D.  Hooker,  in  the 
introductory  essay  to  his  "  Flora  Novae-Zelandiae  "  (Part  I,  pp.  xii,  xiii, 
xv,  1853):  — 

M  Some  naturalists  consider  every  minute  character,  if  only  tolerably 
constant  or  even  prevalent,  as  of  specific  value  ;  they  consider  two  or 
more  doubtful  species  to  be  distinct  till  they  have  been  proved  to  be  one  ; 
they  limit  the  ranges  of  distribution,  and  regard  plants  from  widely  severed 
localities  as  almost  necessarily  distinct ;  they  do  not  allow  for  the  effects 
of  local  peculiarities  in  temperature,  humidity,  soil,  or  exposure,  except 
they  can  absolutely  trace  the  cause  to  the  effect  ;  and  they  hence  attach 
great  importance  to  habit,  stature,  color,  hairiness,  period  of  flowering  etc. 
These  views,  whether  acknowledged  or  not.  are  practically  carried  out  in 
many  of  the  local  floras  of  Europe,  and  by  some  of  the  most  acute  and  ob- 
servant botanists  of  the  day  ;  and  it  is  difficult  to  overestimate  the  amount 
of  synonomy  and  confusion  which  they  have  introduced  into  some  of  the 
commonest  and  most  variable  of  plants In  working  up  incom- 
plete floras  especially,  T  believe  it  to  be  of  the  utmost  importance  to  regard 
dubious  species  as  varieties,  to  take  enlarged  views  of  the  range  of 
variation  in  species,   and  to  weigh  characters  not  only  per  se,  but  with 
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reference  to  those  which  prevail  in  the  order  to  which  the  species  under 
consideration  belong ;  and  to  resist  steadily  the  temptation  to  multiply 
names  ;  for  it  is  practically  very  difficult  to  expunge  a  species  founded  on 
an  error  of  judgment  or  observation.  The  state  of  the  British  flora  proves 
not  only  this,  but  further,  that  one  such  error  leads  to  many  more  of  the 
like  kind ;  students  are  led  to  overestimate  inconstant  characters,  to  take 
a  narrow  view  of  the  importance  and  end  of  botany,  and  to  throw  away 
time  upon  profitless  discussions  about  the  differences  between  infinitely 
variable  forms  of  plants,  of  whose  identity  really  learned  botanists  have  no 
doubt  whatever.  There  is,  further,  an  inherent  tendency  in  every  one 
occupied  with  specialties  to  exaggerate  the  value  of  his  materials  and 

labors 

"  To  the  amateur  these  questions  are  perhaps  of  very  trifling  impor- 
tance, but  they  are  of  great  moment  to  the  naturalist  who  regards  accu- 
rately defined  floras  as  the  means  of  investigating  the  great  phenomena 
of  vegetation  ;  he  has  to  seek  the  truth  amid  errors  of  observation  and 
judgment,  and  the  resulting  chaos  of  synonomy  which  has  been  accumu- 
lated by  thoughtless  aspirants  to  the  questionable  honor  of  being  the  first 
to  name  a  species.  The  time,  however,  has  happily  passed  when  it  was 
considered  to  be  an  honor  to  be  the  namer  of  a  plant ;  the  botanist  who 
has  the  true  interests  of  science  at  heart  not  only  feels  that  the  thrusting 
of  an  uncalled-for  synonyme  into  the  nomenclature  of  science  is  an  ex- 
posure of  his  own  ignorance  and  deserves  censure,  but  that  a  wider  range 
of  knowledge  and  a  greater  depth  of  study  are  required  to  prove  those 
dissimilar  forms  to  be  identical,  which  any  superficial  observer  can  sep- 
arate by  words  and  a  name." 

The  above  remarks  are  as  strictly  applicable  to  zoology  and  zoologists 
as  they  have  ever  been  to  botany  and  to  botanists.  The  present  state  of 
ornithology,  and  the  tendency  the  majority  of  ornithologists  have  to 
multiply  species  on  improper  grounds,  find  here  a  fitting  rebuke. 

Part   IV. 

List  of  the   Winter  Birds  of  East  Florida,  with  Annotations.*   • 

TURDIDJE. 
it    Turdus  migratorius  Linnt.    Robin. 
Seen  daily,  sometimes  in  considerable  flocks,  till  about  the  first  of 
March,  after  which  time  few  were  observed.     It  was  shot  by  me  at 

*  An  asterisk  (*)  prefixed  to  the  name  of  a  species  indicates  that  it  is  a  constant 
resident;  an  obelisk  (t),  that  it  is  a  winter  visitor. 
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Jacksonville,   April   1st,  but  according  to  general  report  it  doe-   Dot 
breed  in  the  State. 

In  this  species  the  females  arc  commonly  supposed  to  be  paler  colored 
than  the  males,  which  is  undoubtedly  usually  the  case,  but  specimens  as 
brightly  colored  as  any  I  ever  saw  proved  <m  dissection  to  be  Jet 
and  other  specimens  as  palely  colored  as  any  I  ever  met  with  have  like- 
wise proved  on  dissection  to  be  males.  This  shows  the  importance  of 
determining  the  sex  in  all  cases  by  dissection,  and  not  from  external 
appearances.  It  also  indicates  a  wide  range  of  variation  in  color  in 
the  present  species,  as  great  as  is  seen  between  typical  representatives  of 
the  so-called  Turdus  Stoainsoni  and  T.  Alien/ ,  and  which  is,  moreover, 
of  the  same  character,  namely,  simply  a  variation  in  intensity. 


2.1     Turdus  Swainsoni  Cabanis.    Olive  backed  Thrush. 
Turdus  minor  Gmelin,  Syst.  Nat.,  I,  817,  1788;   in  part  only.  —  Vieillot, 


and  Comp.  List,  1838. 
Turdus  solitaries  Wilson,  Am.  Orn.,  V,  pi  xiii,  fig.  2  :  not  the  text. 
Turdus  nanus  Audubon,  Birds  of  Amer.,  Ill,  pi.  cxlviij  *  not  the  text -^ 

Samuels,  Am.  Nat.,  II,  218,  1868 
Turdus  olivaceus  Giraud,  Birds  of  Long  Island,  92,  1843-44.     Not  the  T. 

olicaceus  of  Linne 
Turdus  Swainsonii  Cabanis,  "  in  Tschudi's  Fauna  Peruana,  188,  1844  -  46."  — 

Baird,  Birds  N.  Am.,  216,  1858.  — Sclater,  Cat.  Am.  Birds,  2,  1862.— 

Allen,  Proc.  Essex  Inst.,  IV,  56,  1864.  —Baird,  Rev.  Am.  Birds,  I,  19, 

1864. —  Allen,  Mem.  Bost.  Soc.  Nat.   Hist,  I,  514,   1868.  —  Rl  DO  WAT, 

Proc.  Phil   Acad.  Nat.  Sci.,  XXI,  128,  1869. 
Turdus  Alicia;  Baird,   Birds  N.   Am.,   217,    1858.  —  Coues  and  Prentiss, 

Smithsonian  Pep.,  1861,  405.  — Coues,  Proc    Phil.  Acad.  Nat.  Sci.,  XIV, 

217,  1861—  Baird,  Rev.  Am.  Birds,  I,  21,  1864.  —  Ridgwav,  Proc.  Phil. 

Acad.  Nat.  Sci.,  XXI,  128,  1869. 
Mcrula  Wilsonh  Swainson,  Faun.  Bor.  Am.,  I,  182,  1831. 
Merida  olivacea  Brewer,  Proc.  Bost.  Soc.  Nat.  Hist.,  I,  191,  1844. 

Rare.  Given  on  the  authority  of  Mr.  Boardman,  who  writes  me  he 
obtained  one  specimen  at  Enterprise,  February  18th,  and  another  at 
St.  Augustine,  in  the  same  month.  The  greater  part  pass  the  winter 
farther  south. 

*  The  plates  in  "  Birds  of  America"  are  too  poorly  colored,  as  is  well  known,  to  be 
recognizable  representations  of  the  species  \vh  ><e  names  they  bear,  Including  all  tboet 
representing  wood-thrushes,  they  having  but  little  resemblance  to  those  of  the  folio 
edition.  The  figures  of  "  Turdus  nanus,"  Turdus  solitavius  and  Turdus  rnustehrtus, 
might  all  pass  for  the  Turdus  Swainsoni,  so  far  as  the  color  of  the  dorsal  surface  is  con- 
cerned. 
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In  my  "  Catalogue  of  the  Birds  of  Massachusetts,"  *  published  in  1864, 
I  first  advanced  the  opinion  that  the  so-called  Turdus  Alicice  Baird  was 
the  paler  form  of  T.  Swainsoni;  To  this  view  other  writers  have  taken 
exception.  Professor  Baird,  in  his  "Review  of  American  Birds  "  (p.  21), 
summarily  disposes  of  the  matter  by  presuming  that  I  had  not  seen  what  he 
called  T.  Alicice.  In  1868,  in  my  "  Notes  on  the  Birds  of  Iowa,  Illinois," 
etc.,f  I  again  reviewed  the  subject,  having  in  the  mean  time  examined 
some  twenty  specimens  sent  out  by  the  Smithsonian  Institution  to  different 
scientific  institutions,  labelled  respectively,  u  Turdus  Alicice,'''  "  Turdus 
Alicice  ?"  "  Turdus  Alicice?  hybrid?"  "Turdus  Swainsom"  "Turdus 
Swainsom  V  "  Turdus  Swainsom  ?  hybrid  ?  "  After  having  examined  these 
authentic  specimens  of  the  bird  in  question,  and  also  large  numbers  of  Mas- 
sachusetts examples  of  what  I  called  Turdus  Swainsoni, —  among  which 
are  a  considerable  number  that  correspond  in  every  particular  respectively 
with  the  typical,  authentic  specimens  of  "  Turdus  Swainsoni "  and  "  Turdus 
Alicice  "  of  Baird,  the  larger  number,  however,  being  intermediate  in  char- 
acter between  them,  and  agreeing  with  specimens  sent  out  from  the  Smith- 
sonian Institution  as  "T.  Swainsoni  t "  "Turdus  Alicice  ?  "  "Turdus  Alicia?  ? 
hybrid  ?  "  etc.,  —  I  state  in  this  paper  that  the  opinion  I  had  previously 
expressed  in  respect  to  Turdus  Swainsoni  and  Turdus  Alicice  was  fully 
confirmed.  In  this  paper  I  discussed  at  some  length  the  variations  pre- 
sented, not  only  by  this  species,  but  by  Turdus  Pallasi  and  Turdus  fus- 
cescens,  and  the  character  of  their  supposed  allies,  T.  Auduboni,  T.  nanus, 
and  T.  ustulatus,  and  their  supposed  respective  habitats.  I  gave  also  some 
details  in  respect  to  the  variations  in  general  size,  form  of  the  bill,  propor- 
tions of  the  primary  quills  of  the  wing,  etc.,  as  well  as  in  color,  and  con- 
cluded that  Turdus  Alicice  was  based  on  simply  individual  variation  in 
color,  the  other  differences,  as  of  size,  form  of  bill,  etc,  supposed  at  first  to 
characterize  it,  being  rarely  coincident  with  the  variations  in  color,  they 
occurring  as  frequently  in  the  one  type  of  coloration  as  in  the  other. 
Turdus  nanus  and  Turdus  ustulatus  I  also  deemed  to  hold  the  same 
relationship  to  T.  Pallasi  and  T.  fuscescens  that  T.  Alicice  does  to  T. 
Swainsoni.  Though  described  as  exclusively  western,  I  stated  I  had  found 
specimens  in  Massachusetts  that  accorded  with  them  in  every  particular. 
After  having  given  the  subject  still  further  attention,  I  am  but  the  more 
fully  confirmed  in  these  opinions. 

Dr.  Coues,  thus  far  one  of  the  most  strenuous  advocates  of  the  validity 
of  these  nominal  species,  in  a  somewhat  recent  paper  of  his,  J  alter  stating 

*  Proceedings  of  the  Essex  Institute,  Vol.  IV,  p.  56. 
t  Memoirs  of  the  Bost.  Soc.  Nat.  Hist.,  Vol.  I,  p.  607. 

J  UA  List  of  the  Birds  of  New  England,"  Proceedings  Essex  Institute,  Vol.  V,  p.  267, 
1868. 


MUSEUM   OF   COMPARATIVE  ZOOLOGY. 


253 


that  he  had  shown  the  T.  Alicia  to  be  "  I  very  common  eastern  bird,  hav- 
ing B  nnge  of  habitat  as  extensive  as,  and  nearly  identical  with,  that  of 
T.  .Su-aiitsnni,"  says,  in  referring  to  my  earlier  remarks  on  this  subject, 
that  they  "  illustrate  very  fully  the  well-known  seasonal  and  other  varia- 
tions to  which  T.  Swainsoni  and  T.  fuscescerts  are  labjeet,"  and  adds  that 
I  appear  to  have  been  "  autoptically  unacquainted  "  with  T.  Alicia  at  the 
time  of  writing  them.  In  respect  to  this  supposition  of  Dr.  Coues,  I  will 
merely  add  that  one  of  the  numerous  specimens  considered  1>\  me  to  typi- 
cally represent  the  supposed  T.  Alicia  has  been  sent  to  the  Smithsonian 
Institution,  and  pronounced  by  Professor  Baird  himself  to  u  typically 
represent  the  T.  Alicice." 

The  measurements  given  below  of  this  species  and  the  two  following 
indicate  the  average  size  and  the  usual  range  of  variation  in  thi>  respect 
in  these  species  as  represented  in  the  Atlantic  States.  These  measure- 
ments embrace  twenty-four  specimens  of  Turdus  Sicaiitstmi,  nearly  fifty  of 
T.  Pallasi,  and  about  forty  of  T.  fuscescens,  nearly  all  of  which  are  from 
New  England,  and  by  far  the  greater  part  from  Eastern  Massachusetts. 

The  following  is  the  range  of  variation  in  the  series  of  twenty-lour 
specimens  of  T.  Siminsoni:  Length,  6.62  to  7.75;  alar  extent,  10.75  to 
12.65  ;  wing,  3.47  to  4.30  ;  tail,  2.40  to  3.40  (4.00  ?)  ;  tarsus,  1.02  to  1.27. 
The  average  dimensions  are  as  follows  :  Length,  7.17  ;  alar  extent,  11.65  ; 
wing,  3.86;  tail,  2.88;  tarsus,  1.15. 


Measurements  of  New  England  Specimens  of  Turdus  Swainsoni. 
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3.f    Tu.rd.US  Pallasi  Cabanis.    Hermit  Thrush. 

Turdus  solitarius  Wilson,  Am.  Orn.,  V,  95,  1812.  Not  the  figure  (pi.  xliii,  2), 
which  is  of  T.  Swainsoni.  Not  T.  solitarius  Linne. —  Bonaparte,  Geog. 
and  Comp.  List,  17,  1838.  —  Audubon,  Synop.,  91,  1839  — Ibid.,  Birds 
of  Amer.,  Ill,  29,  pi.  cxlvi,  1841. 

Turdus  minor  Bonaparte,  Obs.  on  "Wilson's  Nomenclature,  Journ.  Phil. 
Acad.,  IV,  33,  1824.  — NuTTALL,Man.  Am.  Orn.,  I,  346, 1830.  — Audubon, 
Orn.  Biog.,  I,  303,  pi.  lviii,  1831.— Ibid.,  V,  445,  1839.  — Gambel,  Proa 
Phil.  Acad.  Nat.  Sci.,  Ill,  113,  1846.  —  Giraud,  Birds  of  Long  Island,  90, 
1843-44. 

Turdus  Pallasi  Cabanis,  Wiegm.  Archiv,  I,  205,  1847.  — Baird,  Birds  N. 
Am.,  212,  1858. —  Sclater,  Cat.  Am.  Birds,  2,  1862. —  Baird,  Review 
Am.  Birds,  Part  I,  14, 1864. — Allen,  Mem.  Bost.  Soc.  Nat.  Hist.,  I,  514, 
1868.—  Ridg way,  Proc.  Phil.  Acad.  Nat.  Sci.,  XXI,  128,  1869. 

Turdus  nanus  Audubon,  Orn.  Biog.,  V,  201,  pi.  ccccxix,  1839  ( T.  minor  on 
the  plate).  — Ibid.,  Birds  of  Am.,  Ill,  32,  1841.  — Baird,  Birds  N.  Am., 
213,  1858. —  Sclater,  Cat.  Am.  Birds,  2,  1862.  —  Baird,  Rev.  Am. 
Birds,  I,  15,  1864.— Ridgway,  Proc.  Phil.  Acad.  Nat.  Sci.,  XXI,  129, 
1869.  —  Cooper  and  Baird,  Orn.  Cal.,  I,  4,  1870. 

Turdus  Audubonii  Baird,  Rev.  Am.  Birds,  I,  16,  1864.  —  Ridgway,  Proc. 
Phil.  Acad.  Nat.  Sci.,  XXI,  129,  1869. 

Merula  solitaria  Swainson,  Faun.  Bor.  Amer.,  II,  184,  pi.  xxxvii,  1831. — 
Brewer,  Proc.  Bost.  Soc.  Nat.  Hist.,  I,  191,  1844. 

Merula  silens  Swainson,  Faun.  Bor.  Amer.,  II,  186,  1831. —  Sclater,  Cat. 
Am.  Birds,  2,  1862. 

Common.     Last  seen  about  March  25th. 

As  already  observed  in  the  remarks  under  Turdus  Sicainsoni,  I  regard 
the  Turdus  nanus  of  authors  as  identical  with  T.  Pallasi.  The  assumed 
differences  are  slight  and  inconstant,  and  seem  to  be  principally  individual 
variation  in  color.  Although  of  late  supposed  to  be  exclusively  western, 
representing  on  the  Pacific  slope  the  T.  Pallasi  of  the  Atlantic  and  Central 
States,  Audubon's  original  specimen  came  from  Pennsylvania,  though  he 
subsequently  received  it  from  the  valley  of  the  Columbia  River.  In  his 
"  Synopsis  "  he  gives  its  habitat  as  "Columbia  River.  Accidental  in  the 
United  States."  His  description  of  its  color  is  identical  with  that  he  gives 
of  T.  Pallasi  (T.  solitai'ius  Aud.),  even  the  words  used  being  almost 
entirely  the  same  throughout  each  description.  In  size,  however,  he 
gives  T.  nanus  as  being  one  inch  less  in  length  and  one  inch  less  in  extent 
than  T.  Pallasi.  Since  Professor  Baird,  in  1858,  recognised  the  T.  nanus 
as  a  valid  species  and  its  habitat  as  ';  Pacific  coast  of  North  America  to  the 
Rocky  Mountains,"  and  restricted  the  '/'.  Pallasi  to  "  Eastern  North  Am- 
erica to  the  Mississippi  River."  the  validity  of  T.  nanus  has  been  gener- 
al y  accepted.     Professor  Baird  himself,  however,  speaks  of  it  in  this  work 
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as  though  it  was  in  his  opinion  doubtfully  distinct,  and  obfOTTei  that,  u  if 
really  distinct,  is  so  closely  allied  to  T,  Pallasi  us  to  rentier  a  separa- 
tion of  the  two  exceedingly  dillicult."  The  T.  Pallasi  was  formerly 
recognized  as  inhabiting  California  by  good  authorities.  Dr.  Ciambel,  in 
his  k<  Remarks  on  the  Birds  of  Upper  California,"  etc.,*  after  stating  that 
*•  the  dwarf  thrush  of  Audubon  was  founded  upon  specimens  from  the 
Atlantic  States,  and  no  doubt  upon  the  true  hermit  thrush,"  remarks  : 
"An  examination  of  specimens  of  the  T.  minor  [=T.  Pallasi]  from  the 
Atlantic  and  Pacific  coasts  of  North  America  shows  no  difference  in 
any  way,  except  that  perhaps  the  western  one  is  somewhat  smaller,  yet 
the  difference  is  scarcely  appreciable.  From  the  measurement  of  many 
Western  specimens  I  found  its  length  to  be  G^  inches,  and  the  extent  of 
wings  10£  inches;  the  tail,  wings,  and  relative  length  of  quills  the  same  as 
in  our  eastern  one,  and,  in  fact,  I  think  it  can  in  no  possible  way  be  dis- 
tinguished as  specifically  different."  California  specimens,  however,  seem 
to  average  a  little  smaller  than  New  England  ones,  so  that  the  T.  nanus 
seems  best  entitled  to  recognition  of  any  of  the  several  disputed  forms  of 
this  group. 

The  habits  of  T.  nanus,  as-  described  by  Dr.  Cooper,  are  exactly  like 
those  of  the  T.  Pallasi  of  the  East,  except  in  regard  to  the  situation  of  its 
nest,  his  account  of  its  nest  and  eggs  according  exactly  with  those  of  T. 
Swainsoni,  and  not  at  all  with  those  of  T.  Pallasi,  its  nearest  ally.f 

The  Turdus  Auduboni  of  Baird,of  the  Rocky  Mountains,  I  have  already 
also  referred  to  T.  Pallasi,  from  average  specimens  of  which  it  differs 
only  in  being  slightly  larger.  My  reasons  for  this  opinion  have  been  given 
with  sufficient  detail  elsewhere.  X 

It  is  difficult  to  reconcile  the  account  given  by  Wilson,  §  and  corrobo- 
rated by  Audubon,  ||  of  the  breeding  habits  of  this  species  with  what  is 
now  known  of  the  distribution  in  the  breeding  season  of  this  group  (sub- 
genus llylocichla)  of  thrushes.  The  account  given  by  these  authors  of  the 
situation  and  structure  of  the  nest  is  applicable  to  only  T.  Swainsoni, 
which,  as  well  as  the  T.  Pallasi,  is  not  known  to  breed  so  far  south  by 
several  hundred  miles  as  the  localities  they  give.  The  only  species  which 
may  probably  breed  there  is  the  T.  fusccsc ns  :  but  this  species  does  not 
nest  on  trees.    To  determine  to  which  species  of  thrush  these  authors  refer 

*  Proc.  Phil.  Acad.  Nat.  Sci.,  Vol.  Ill,  p.  14,  October,  1844.  Also  Journal  Phil.  Acad. 
Nat.  Sci.,  2d  Series,  Vol.  I,  p.-  41,  1847. 

t  According  to  Professor  A.  E.  Yerrill,  the  T.  raltosi  nests  on  the  ground,  and  lays 
"  bright-blue"  eggs.    Proc.  Essex  Inst.,  Vol.  Ill,  p.  145. 

I  Mem.  Bost.  Soc.  Nat.  Hist.,  Vol.  I,  p.  512. 

§   Am.  Orn.,  Vol.  V,  p.  91. 

||  Orn.  Biog.,  Vol.  I,  p.  303;  Birds  of  America,  Vol.  Ill,  p.  30. 
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as  breeding  in  this  manner  on  the  Lower  Mississippi  would  solve  an  in- 
teresting problem. 

The  following  table  will  indicate  the  average  size  of  Turclus  Pallasi  in 
the  Atlantic  States.  The  extremes  in  size  of  forty-six  specimens  are  as 
follows  :  Length,  6.50  and  7.65  ;  alar  extent,  10.00  and  12.25  ;  wing,  3.30 
and  3.90  ;  tail,  2.47  and  3.17  ;  tarsus,  1.12  and  1.33.  The  average  dimen- 
sions of  these  specimens  are  as  follows  :  Length,  7.04  ;  alar  extent,  11.17  ; 
wing,  3.79  ;  tail,  2.72  ;  tarsus,  1.15. 

Measurements  of  Specimens  of  Turdus  Pallasi. 
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June  — ,  "64 
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Apr.  14,  :62 
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M 
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J.  G.  Shute 
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C.  J.  Maynard 


J.  A.  Allen 


6.98 

6.88' 

6.90 

7.00 

7.25 

6.80 

7.15 

7.32 

7.20 

6.80 

690 

6.80 

7  50 

7.15 

7.25 

6.80 

7.25 

7.10 

7.001 

7.00 

6.87 

7.12 

7.12 

7.23 

7.20 

7.06 

6.50 

6.56 

6.75 

6.83i 

7.00 

7  21 

7.27 

7.00 

7.00 

7.001 

6  80 

7.80 

7.45 
7.40 
7.00 
6.76 

6.75 


£ 


10.00 

10.50 

10.60 

11.55; 

10.95' 
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11.82 

10.15 
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11  76 

11  BQ 
12.26 
11.60 
11.10 
11.60 
11  ST 
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3.50 
3.48 
330 
355 
3.73 
3.45 
3.70 
359 
3.66 
3.49 
337 
3.57 
3.S3 
3.45 
3.77 
3.36 
3.52 
357 
3.47 
363 
361 
3.74 
3.S0 
3  71 
3  74 
3.72 
3  60 
3.50 
S  45 
3.32 
3.87 
3  60 
3.50 
3.50 
8  46 

3  57 
3  43 

3  60 

8.60 
8  66 

3  40 


2.6S 
2.67 
2.51 
265 
2.93 
2.78 
2  02 

2.03 
2.65 
2.60 
2.93 
2.95 
257 
2.94 
2  57 
2.83 
2.70 
274 
263 

2  71 
2.S5 

2.37 
2.68 

2.65 
2.47 
280 
2.60 
2.73 
2.75 
2.74 
2.75 
317 
2.88 
2.90 


1.17 
116 
1.15 
1.17 
120 
1.12 
1.15 
117 
1.07 
1.18 
1.18 

1.23 
1.14 
118 
1.17 
120 
1.13 
1.18 
1.33 
1.20 
1.27 
1.20 
129 
1.27 
1.25 
1.15 
1.16 
1.1 


4.t    Turdus  fuscescens  Stephens.    AVilson's  Thri rsH. 
Turdus  mustelinus  Wilson,  Am.  Orn.,  V,  98,  pi.  xliii,  1812.     (Not  T.  muste- 

linus  Gmllin.) 
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Turdus  fuscescens  Stephens,  Shaw's  Gen.  Zooi,  X,  i,  182,  1817.  —  G.  R. 
Gkay,  Gen.  Birds,  1849. —  Haikd,  Bkdl  N.  Am.,  214,  1858.— S<  LATER, 
Cat.  Am.  Birds,  2,  1862.  — Baud,  Rev.  Am.  Bird*,  I,  17,  1864.  —  Ai.u.v, 

Mem.  Bost.  Soc.  Nat   Hist.,  1,514,  1868.  —  RlDGWAT,  Proc,  1'hil.  Acad. 

Nat.  Bci.,  XXI,  127,  1869. 
Turdus  Wilsonii  Bonaparte,  Obs.  on  Wilson's  Nomenclature. —  Ncttall, 

Man.  Am.  Orn.,  I,  349,  1832. —Aim  BON,  Orn.   Biog.,  II,  3G2,  pi.  elxvi, 

1834.     Ibid.,  V,  446.  —  Gihaii),  Birds  L.  Island.  89,  1843-44. 
Turdus  uslulatus  Nlttall,  Man.  Am.  Orn.,  I,  (2d  ed.)  400,  1840.  —  Baird, 

Birds  N.  Am.,  215,  1858.  — Ibid.,  Bev.  Am.  Birds,  I,  18,  1864. —Ridg- 

way,  Proo.  Phil.  Acad.  Xat.  Sci.,  XXI,  127,  1869.—  Cooper  &  Baird, 

Orn  Col.,  I,  5,  1870. 
Me.rula  minor  Swainson,  Faun.  Bor.  Am.,  II,  179,  pi.  xxxvi,  1831. 
Morula  Wilsoftii  Brewer,  Proc.  Bost.  Soc.  Xat.  Hist.,  I,  191,  1844. 

Not  common,  the  greater  part  passing  the  winter  in  the  tropics.  A 
few  specimens  were  taken  by  Mr.  Boardman  at  Green  Cove  Springs, 
February  20th  and  22d.     I  did  not  meet  with  it. 

The  considerable  variation  in  color  exhibited  by  different  specimens  of 
this  species  have  perhaps  been  already  sufficiently  adverted  to.  It  may  be 
added  that  some  of  the  brightest  colored  specimens  of  this  species  proved 
on  dissection  to  be  females,  as  well,  also,  as  some  of  the  palest.  As  in  T. 
migratorius,  T.  Swainsoni,  etc.,  these  variations  in  color  do  not  depend 
entirely  upon  sex,  aire,  nor  season.  The  latter,  however,  doubtless  has 
much  to  do  with  it,  as  has  also  age,  as  already  explained ;  *  but  the  varia- 
tion is  in  the  main  strictly  the  result  of  individual  differentiation. 

Dr.  Cooper  says  f  that  in  habits  this  species  is  the  ''exact  counterpart 
of  T.  nanus"  the  resemblance  extending  to  the  situation  and  structure  of 
the  nest,  and  also  to  the  color  of  the  eggs.  In  this  connection  it  may  be 
remarked  that  it  is  not  a  little  remarkable  that  the  eggs  and  nests  of  both 
the  so-called  T.  nstulatus  and  T.  nanus  should  so  exactly  coincide  with 
those  of  T.  Swainsoni  (which  breeds  where  the  other  speciea  are  said  to), 
when  the  birds  themselves  are  scarcely  distinguishable  respectively  from 
T.  fuscescens  and  T.  Pallasi,  both  of  which  Desl  on  the  ground  and  lay 
unspotted  eggs,  while  T.  Strainsoni  nests  in  trees  and  lays  spotted  eggs. 
The  nests  and  eggs  I  have  seen  purporting  to  be  those  of  T.  USttdatUS  and 
T.  nanus  (and  also  of  T.  Alicia)  were  BO  closely  like  those  ot  T.  Stcainsotti, 
—  not  differing  more  from  those  of  this  species  than  thoSe  of  the  same 
species  usually  differ,  —  as  to  at  once  raise  the  suspicion  in  my  mind  that 
they  might  all  be  really  those  of  T.  Swainsoni,  and  that  they  may  have 
been  in  some  accidental  way  wrongly  identified  by  the  collector. 

*  In  Part  III,  pp.  193  et  seq. 
t  Ornithology  of  California,  Vol.  I,  p.  5. 
VOL.   II.  17 
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In  the  following  table  are  given  the  measurements  of  forty  specimens, 
some  twenty -five  of  which  were  taken  in  Massachusetts  during  the  breed- 
ing season.  The  extremes  of  the  series  are  as  follows  :  Length,  6.95  and 
7.87;  alar  extent,  11.05  and  12.70;  wing,  3.55  and  4.16;  tail,  2.63  and 
3.02;  tarsus,  1.06  and  1.18.  The  average  dimensions  are  as  follows: 
Length,  7.38;  alar  extent,  11.83;  wing,  3.82;  tail,  2.88;  tarsus,  1.13. 

Measurements  of  Specimens  of  Turdus  fuscescens. 
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5.*     Harporhynchus  rufllS  Calxinis.     Browx  Thrush. 
Very  abundant.    The  specimens  examined  were  smaller  and  much 
brighter  colored   than  any   I    have  seen   from    the    Northern   States. 
Commences  nesting  the  last  week  in  March. 


6.*    Galeoscoptes  caroiinensis  CabcauM,    Cat-Bird. 
Abundant.     Smaller  and  darker  colored  than  at  the  North. 


Some 


MUSEUM   OF  COMPARATIVE  ZOOLOGY.  259 

evidently  remain  and  breed.  Audubon  states  that  none  breed  so  far 
south  as  South  Carolina,  and  that  few  remain  so  far  north  as  Florida 
in  winter;  but  Dr.  Coues,  in  his  '"  Synopsis  of  the  Birds  of  South  Caro- 
lina,"* gives  it  as  abundant  and  resident  in  that  State. 

7*    Mimus  polyglottus  Boie.    Mocking-Bird. 

Common.  Contrary  to  my  anticipations,  I  failed  to  hear  this  bird 
sing  during  my  three  months'  stay  in  Florida,  except  in  a  few  instances 
near  Jacksonville  early  in  April,  at  which  time  they  were  nesting, 
although  everywhere  more  or  less  common.  It  was  more  frequent 
along  the  borders  of  the  forest  and  about  clumps  of  bushes  in  the  pine 
barrens  than  in  the  hummocks.  It  differed  from  its  relatives,  the 
brown  thrush  and  cat-bird,  in  avoiding  the  denser  thickets,  which  are 
the  favorite  resorts  of  the  latter.  The  resemblance  of  the  mocking-bird 
to  the  loggerhead  shrike,  in  mode  of  flight  and  general  appearance, 
which  must  strike  every  observer,  has  been  properly  referred  to  by  Dr. 
Coues.  f 

Different  specimens  of  the  mocking-bird  from  Florida  differ  consider- 
ably from  each  other  in  intensity  of  color,  some  being  much  darker 
than  others,  and  in  the  extent  of  the  white  on  the  outer  tail  feathers,  and 
also  in  the  length,  thickness,  and  curvature  of  the  bill.  Some  have  the 
commissure  but  slightly  curved  and  the  tip  of  the  bill  moderately  de- 
pressed ;  others  have  the  commissure  much  arched  and  the  tip  much 
decurved.  Several  specimens  before  me  from  Cape  Florida  are  smaller 
than  those  from  the  St.  John's  River,  with  longer,  slenderer,  and  more 
curved  bills.  There  seems  to  be  as  much  difference  between  specimens 
from  South  Florida  and  the  Middle  States,  as  between  the  numerous  so- 
called  species  of  the  West  Indies,  which,  many  of  them  at  least,  are 
scarcely  more  than  local  forms  of  the  original  or  first-described  M.  poly- 
glottus. 

The  following  measurements  of  forty-four  Florida  specimens  of  this 
species  indicates  its  usual  range  of  variation  in  size  and  proportions.  The 
extremes  of  this  series  are  as  follows:  Length,  9.25  and  11.00;  alar  ex- 
tent, 13.00  and  14.75;  wing,  4.00  and  4.75;  tail,  4.10  and  5.15.  The 
average  dimensions  are  as  follows :  Length,  9.91;  alar  extent,  13. G9;  wing, 
4.28;  tail,  4.87. 

*  Proc.  Bost  Soc.  Nat  Hist.,  Vol.  XII,  p.  113. 

t  "Synopsis  of  the  Birds  of  South  Carolina,"  Proc.  Bost.  Soc.  Nat.  Hist,  Vol.  XII, 
p.  113,  October,  1868. 
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Measurements  of  Florida  Specimens  of  Mimus  polyglottus. 
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SAXICOLIDJE. 
8*    Sialia  sialis  Haldemann.*    Blue -Bird. 
Common.     In  this,  species  the  smaller  size  of  the  Florida  specimens, 
as  compared  with  those  from  Massachusetts,  is  very  marked,  as  is  also  the 
greater  intensity  of  color. 

SYLVIAD^. 
9.t    HegulllS  calendula  Lichtenstein.     Ruby-crowned  Kinglet. 

Abundant.     One  of  the  most  numerous  of  the  winter  birds.     Chiefly 
confined  to  the  swamps  and  hummocks. 

10.t    Regulus  satrapa  Lichtenstein.     Golden-crested  Kinglet. 
Not  common.     A  single  pair  was  collected   by   Mr.  Maynard   at 
Jacksonville  in  January. 


*  Sialia   sialis    Haldemann,    Trego's    Geography  of  Pennsylvania,  p.   77,  1S43. 
—  Baird,  Birds  of  N.  Am.,  222,  1858.     See  American  Naturalist,  Vol.  Ill,  p.  159, 1SG9. 
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II.*    Polioptila  caerulea  Sclater.    Blue-gray  Gnatcatcher. 
Common.     Generally  seen  in  the  same  situations  as  It.  calendula. 

PARID^I. 
12.*    Lophophanes  bicolor  Bonaparte.    Crested  Titmouse. 
Common. 
13  *    Parus  atricar/illus  Linn€.    Black-capped  Titmouse.     Chickadee. 

Pants  atricapillus  Linne,  Syst.  Nat.,  I,  341,  1766.  —  Wilson,  Am.  Orn.,  I, 

137,  1808. —  Bonaparte,  Obs.  Norn.  Wils.  Orn.,  Journ.  Phil.  Acad.  Nat. 

Sci.,  IV,  254,  1825.— Hich.  &  Swain.,  Faun.  Bor.  Am.,  II,  226,  1831.  — 

Audubon,  Birds  Am.,  II,  146,  pi.  cxxvi,  1841.  —  Cassin,  III.  Birds  Cal... 

I,   17,  1853.  — Baird,  Birds  N.  Am.,   390,    1858.  —  Sclater,   Cat.  Am. 

Birds,  13,  1862. —Baird,  Rev.  Am.  Birds,  I,  80,  1864. 
Parus  palustris  Nuttall,  Man.  Orn.,  241,  1832. 
Parus  carolinensis  Audubon,  Orn.  Biog.,  II,  341,  1837  ;  V,  474,  pl.  clx,  1839.  — 

Audubon,  Birds  Am.,  II,  152,  pl.  cxxvii,  1841.  —  Cassin,  111.  Birds  Cal.,  I, 

17,  185.3.  —  Baird,  Birds  N.  Am.,  392,  1858.  —  Sclater,  Cat.  Am.  Birds, 

14,  1862.  — Baird,  Rev.  Am.  Birds,  I,  81,  1864. 
Paints  septentrional  is  Harris,  Proc.  Phil.  Acad.  Nat.   Sci.,  II,  300,  1845. — 

Cassin,  111.  Birds  Cal.,  I,  17,  80,  pl.  xiv,  1853.  — Baird,  Birds  N.  Am., 

389.  —  Sclater,  Cat.  Am.  Birds,  14.  —  Baird,  Rev.  Am.  Birds,  I,  82. 
Parus  meridionalis  Sclater,  Proc.  Lond.  Zobl.  Soc,  1856,  293.  —  Baird,  Birds 

N.  Am.,  392.  —  Sclater,  Cat.  Am.  Birds,  14.  —  Baird,  Rev.  Am.  Birds, 

1,81. 
Parus  occidental  is  Baird,  Birds  N.  Am.,  391,  1858.  —  Sclater,  Cat.  Am. 

Birds,  14,  1862.  — Baird,  Rev.  Am.  Birds,  I,  81,  1864. 
Pacila  atricapilla  Bonap.,  Consp.  Av.,  230,  1850. 
Paxila  carolinensis  Bonap.,  Ibid. 

Seen  by  Mr.  Marcy  at  Jacksonville,  where  also  specimens  of  it  were 
collected  by  Mr.  Maynard.  Not  observed  by  any  of  us  up  the  river. 
Audubon  speaks  of  having  found  it  abundant  in  the  Floridas  in  the 
winter  of  1831  and  1832,  and  "breeding  in  the  swamps  as  early  as  the 
middle  of  February."  * 

The  common  titmouse  (P.  atricapillus),  although  not  more  subject  to 
geographical  variation  than  many  other  birds,  is  one  of  the  species  in 
which  such  differences  were  first  detected,  though  not  recognized  at  the 
time  as  such.  Audubon,  in  1883,  upon  returning  to  Charleston,  South 
Carolina,  from  a  visit  to  the  Eastern  States,  the  British  Provinces,  and 
Labrador,  noticed  a  considerable  difference  in  size  between  the  examples 
of  this  bird  he  met  with  at  the  North,  and  those  o/  the  lowlands  of  tho 

*  Birds  of  America,  Vol.  II,  p.  153. 
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Carolinas.  Though  no  other  difference  was  appreciable,  he  and  his  friend 
Bachman  thought  this  was  sufficient  to  warrant  the  description  of  the 
southern  form  as  specifically  distinct  from  the  northern.  He  accordingly 
thus  separated  them  in  the  second  volume  of  his  "  Ornithological  Biog- 
raphy." But  if  "the  black-capped  titmice  of  the  Carolinas,  the  lower 
parts  of  Virginia,  Maryland,  and  Southern  New  Jersey  are  distinct  from 
those  of  Massachusetts,  on  precisely  the  same  grounds  are  those  of  Mas- 
sachusetts distinct  from  those  of  Northern  Maine.  Even  the  titmice 
of  Massachusetts  are  not  just  the  same  in  winter  that  they  are  in 
summer,  those  which  breed  here  doubtless  mainly  going  south  in  winter, 
while  their  place  is  filled  by  others  that  spend  the  summer  more  to  the 
northward.  This  at  least  is  what  the  slight  average  difference  in  size 
between  summer  and  winter  specimens  seems  to  indicate.  But  the  Caro- 
lina titmouse  (P.  carolinensis)  has  been  recognized  as  valid  by  most 
subsequent  writers,  and  in  accordance  with  the  principle  upon  which  this 
supposed  species  was  admitted,  several  others  have  been  added  by  other 
authors. 

The  titmice  from  the  middle,  elevated  regions  of  the  continent,  in 
accordance  with  a  general  law  of  geographical  variation  among  both  birds 
and  mammals,  are  a  little  larger  than  those  of  either  the  Mississippi 
valley  or  the  Pacific  coast,  and  have  also,  apparently,  a  relatively  slightly 
longer  tail  and  paler  colors,  ■ —  variations  which  occur  in  a  number  of  other 
birds  that  have  a  similar  distribution.  The  titmice  of  this  region  form 
the  Parus  septentrionalis  of  authors.  Specimens  labelled  "  Parus  septen- 
trionalis," collected  near  Chicago,  have  been  received  at  the  Museum  of 
Comparative  Zoology  from  the  Chicago  Academy.  They  do  not  differ, 
however,  from  numerous  others  collected  in  Massachusetts,  though  the 
true  P.  septentrionalis,  or  the  black-capped  titmice  of  the  Rocky  Moun- 
tains, does  have  a  slightly  longer  tail  than  those  from  the  other  parts  of  the 
continent. 

Those  which  occur  on  the  Pacific  slope  of  the  continent,  though  forming 
the  P.  occidentalis  of  authors,  are  admittedly  the  same  in  size  and  general 
appearance  as  the  P.  atricapillus  of  the  Atlantic  States,  this  species  having 
been  introduced    to  the  world  with  the  following    surest ive  remarks  : 

O  DO 

"  It  is  rather  a  hazardous  undertaking  to  add  another  to  the  list  of  North 
American  black-capped  and  throated  titmice;  but  if  we  have  three  good 
species  now,  instead  of  one,  then  the  present  is  equally  entitled  to  specific 
distinction  with  carolinensis  and  septentrionalis.*' 

The  P.  merifjlionalis  Avas  first  made  known  from  a  single  specimen  from 
Mexico,  and  of  which  very  few  specimens  seem  to  have  been  recognized  as 
belonging  to  it.  The  original  type  certainly  recalls  only  a  worn  summer 
specimen  of  the  common  titmouse,  though  its  darker  color  may  be  due  to 
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its  southern  habitat.  Towards  the  end  of  the  breeding  season  specimens 
of  P.  atricapillus,  more  especially  females,  have  the  plumage,  particularly 

thai  of  tin-  lower  surface  of  the  body,  much  darker  than  in  fall  and  winter, 
simply  from  the  wearing  off  of  the  rufous  and  ashy  extremities  of  the 
feathers,  July  specimens  generally  differing  much  in  color  from  winter  ones. 

In  respect  to  P.  carol inens is,  as  already  observed,  the  only  difference 
urged  as  distinguishing  it  from  P.  alricapillus  is  that  of  its  smaller  size. 
Yet  this  dilfcrence  is  so  slight  that  it  is  admitted  that  if  P.  carolinensis  and 
P.  atricapillus  were  "  separated  by  a  wide  interval  of  locality,  it  might  be  a 
question  whether  it  [P.  carolinensis']  might  not  be  a  variety.  As,  how- 
ever," it  is  urged,  "both  are  found  together  in  the  Middle  States,  and  pre- 
serving together  their  characteristics,  there  will  be  little  risk  in  considering 
them  distinct."  Since  the  larger  birds  are,  in  the  main,  either  northern 
or  occupy  the  elevated  regions  of  the  Alleghanies,  the  two  forms  must 
necessarily  be  found  associated  together,  especially  in  winter,  through  their 
migrations.  Unfortunately,  in  the  work  where  this  group  has  been  most 
elaborately  considered,*  but  two  examples  of  each  are  cited,  with  a  state- 
ment of  their  measurements  ;  the  two  of  P.  atricapillus  being  from  Carlisle, 
Pennsylvania,  and  the  two  of  P.  carolinensis  from  Washington,  D.  C. 
From  the  annexed  table  of  measurements  of  P.  atricapillus  from  Massachu- 
setts and  Maine,  it  will  be  seen  that  a  few  are  small  enough  to  be  regarded 
as  belonging  to  the  P.  carolinensis.  There  is,  also,  a  larger  amount 
of  seasonal  difference  in  the  color  and  general  character  of  the  plumage 
than  has  been  either  admitted  or  suspected,  as  well  as  in  size.  No  one 
who  has  previously  written  on  this  group  appears  yet  to  have  compared 
many  specimens  of  these  supposed  two  species,  or  to  have  examined  a 
sufficiently  large  number  of  either  to  become  aware  of  the  wide  differences 
that  exist  between  specimens  from  the  same  locality. 

Variations  similar  to  those  assumed  to  specifically  distinguish  P.  caro- 
linensis from.  P.  atricapillus  occur  in  P.  hudsonicus  between  specimens  from 
localities  quite  distant  in  latitude.  Dr.  Bryant  has  already  called  attention 
to  such  differences  in  the  P.  hudsonicus,  and  at  the  same  time  proposed 
for  the  southern  "variety"  the  name  of  "P.  hudsonicus  var.  littoraUs" 
Concerning  this  variety  and  the  general  subject  in  question,  he  remarks 
as  follows:  "The  specimens  of  Parus  hudsonicus  from  Yarmouth  [Nova 
Scotia]  and  those  from  the  Hudson  Bay  territory  present  as  great,  if  not 
greater,  differences  in  size  than  exist  between  P.  carolinensis  and  P.  atri- 
capillus, and  in  color,  between  P.  scptentrionalis  and  P.  atricapillus.  I  am 
inclined  myself  to  consider  P.  atricapillus,  scptentrionalis,  mcridionalis.  and 
occidentalis  as  varieties  of  one  species;  but,  if  they  are  considered  as 
specifically   distinct,    there  can    be    little   question    of  the    propriety   of 

*  Baird's  Birds  of  North  America. 
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separating  the  Yarmouth  bird  from  those  found  in  the  Hudson  Bay  ter- 
ritory." * 

In  the  following  table  of  measurements  of  twenty-seven  specimens,  all 
taken  within  ten  miles  of  Cambridge,  and  all  but  two  in  December  and 
January,  the  extremes  of  size  are  as  follows  :  Length,  4.70  and  5.75,  both 
specimens  being  females  ;  alar  extent,  7.50  and  8.60,  both  specimens  being 
also  females;  wing,  2.33  and  2.63,  also  both  females;  tail,  2.15  (female) 
and  2.67  (male)  ;  tarsus,  .62  (male)  and  77  (female).  The  average  size 
of  these  specimens  is  as  follows  :  Length,  5.38  ;  alar  extent,  8.37  ;  wing, 
2.47;  tail,  2.50;  tarsus,  .70.  The  females  average  a  little  smaller  than 
the  males,  but  the  difference  is  only  slight. 

The  largest  specimen  of  the  group  of  black-capped  and  black-throated 
titmice  cited  by  Professor  Bairdf  measures  as  follows:  Length,  5.75; 
alar  extent,  8.37;  wing,  2.75;  tail,  2.86  (Parus  septentrionalis,  from  the 
Black  Hills,  Neb.,  Sm.  Inst.  No.  8827).  A  specimen  of  the  P.  carolinensis, 
cited  by  the  same  author,  measures  as  follows  :  Length,  4.62  ;  alar  extent, 
7.00  ;  wing,  2.50  ;  tarsus,  .60  (Sm.  Inst.  No.  706,  from  Washington,  D.  C). 
So  far  as  the  length  of  the  wing  and  tail  are  concerned,  specimens  are  fre- 
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.62 

11708 

96 

cf 

11 

11 

Dec.  14,  '69 

11 

5.00 

7.50 

2.44 

2.30 

.75 

11707 

94 

3 

N 

l< 

Dec.  17,  '69 

K 

5.06 

7.S7 

2.50 

2.50 

— 



99 

cf 

II 

(I 

Dec.  17,  '69 

11 

5.12 

8.12 

2.55 

2.43 

.72 



104 

cf 

(1 

II 

Dec.  20,  '69 

it 

6.25 

8.00 

2.55 

.70 

11711 

103 

cf 

II 

(( 

Dec.  20,  '69 

IC 

5.06 

8.00 

2.43 

.75 

11710 

101 

cf 

<( 

«< 

Dec.  20,  '69 

II 

512 

B.06 

2.55 

243 

.75 



153 

cf 

<< 

(I 

Jan.    7,  '70 

(( 

4.94 

7.80 

2.48 

2.25 

.0:1 



112 

cf 

(1 

<( 

Dec.  24,   (19 

<( 

550 

812 

2.02 

.69 
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d" 

u 

(( 

Jan.  20,  TO 

II 

5.40 

8.21 

.70 

11706 

88 

9 

K 

II 

Dec.   14,  '69 

II 

4.94 

2.48 

2.31 

— 



95 

11 

(1 

Dec.  17,  '69 

II 

5.00 

8.00 

2.56 

2  37 

.75 

11709 

97 

<j 

II 

< 

Dec.  17,  »69 

<< 

5.06 

2.48 

. — 

11712 

LOS 

0 

It 

<( 

Dec.  20,  '69 

II 

5.19 

7.78 

2.50 

.67 



100 

9 

II 

II 

Dec.  20,  '69 

11 

6  19 

8  12 

.75 

11713 

114 

9 

l| 

<( 

Dec.  24,  »69 

(( 

:  B8 

.63 



Hil 

9 

Watertown, 

II 

Jan.     7,  '70 

(< 

6.45 

- 

2CA 

.69 



163 

2 

11 

(I 

Jan.     7,  '70 

(< 

4-94 

.69 

179 

9 

Belmont, 

(( 

Jan.  13,  70 

l< 

1  B4 

2.35 

2.15 

77 

205 

9 

11 

II 

Jan.  20,  70 

(< 

5.41 

B  17 

•J  12 

.70 

9 

it 

(( 

Jan.  20,  "70 

II 

.67 



208 

9 

Arlington, 

<< 

Jan.  20.  70 

(( 

4  70 

7  76 

2  16 

2.40 

.68 

1946 

288 

9 

Newton, 

II 

Apr.  21,  »68 

C.  J.  Maynanl 

5,00 

— 

5011 

1216 

2 

11 

(( 

Sept.    s,  »68 

<i 

2.40 

.65 

4945 

268 

cf 

<< 

(( 

Apr.  21,  >69 

(i 

5.00 

8.00 

2.41 

2.35 

— 

*  Proc  Bost.  Soc.  Nat.  Hist.,  Vol.  IX,  p.  368,  April,  1865. 
f  Birds  of  North  America,  p.  390. 
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qucntly  taken  in  Massachusetts  (and  of  which  I  have  measurement-  before 
me)  that  are  considerably  -m;iller  than  this  one  from  Washington,  or 
than  any  given  in  the  above  table. 

SITTIDiE. 

1.4.*    Sitta  carolinensis  Gmdin.    White-breasted  Nuthatch. 
Common  ;  especially  in  the  pineries. 

15.*    Sitta  pusilla  Latham.    Brown-headed  Nuthatch. 
Common  in  the  pineries  ;  rarely  seen  elsewhere. 

TROGLODYTIDJE. 

16*    Troglodytes  aedon  Viefflot.    Common  Wren. 

Troglodytes  aedon  Vieillot,  Ois.  Am.  Sept.,  II,  52,  pi.  cvii,  1807.  —  Bona- 
.  parte,  Richardson  &  Swainson,  Audubon.  —  Baird,  Birds  N.  Am., 

367,  1858.  —  Ibid.,  Ilcv.  Am.  Birds,  I,  138,  1864.  —  Maynard,  Naturalist's 

Guide,  Part  II,  p.  95,  1870. 
Troglodytes  /ulcus,  Nuttall,  Man.  Am.  Orn.,  I,  422,  1832. 
Troglodytes  americanus  Audubon,   Orn.   Biog.,  II,  452,   pi.   clxxix,  1834. — 

Baird,  Birds  N.  Am.,  368.  — Ibid.,  Rev.  Am.  Birds,  I,  141. 
Troglodytes  Parkmani  Audubon,  Orn.  Biog.,  V,  310,  1839.  —  Baird,  Birds  N. 

Am.,  367.  —  Ibid.,  Rev.  Am.  Birds,  I,  140. 
Troglodytes  sylccstris  Gambel,  Proc.  Phil.  Acad.  Nat.  Sci.,  Ill,  113,  1S64. 
Sylvia  domcstica  Wilson,  Am.  Orn.,  I,  129,  pi.  viii,  fig.  3,  1808. 

Abundant,  occurring  everywhere.  It  keeps  so  closely  concealed  that 
it  is  difficult  to  shoot,  except  when  on  the  wing.  Both  this  and  the 
Carolina  wren  are  exceedingly  quick  in  their  movements,  and  if  they 
are  watching  the  collector  when  he  is  about  to  shoot  at  them,  they  are 
pretty  sure  to  dodge  the  charge  ;  although  he  finds  the  bushes  and 
foliage  where  the  bird  sat  riddled  by  the  shot,  he  usually  searches  in 
vain  for  the  specimen  he  is  sure  he  ought  to  have  killed.  When  ap- 
proached in  old  grassy  fields  or  pine  openings,  they  will  allow  one  to 
almost  tread  on  them  before  attempting  to  get  away,  and  then,  instead 
of  taking  to  wing,  often  seek  to  escape  by  running  off  like  a  mouse 
beneath  the  grass.  The  term  "house  "  wren,  usually  applied  to  this 
bird,  is  decidedly  a  misnomer,  since  it  frequents  the  fields,  the  thickets, 
and  even  the  forest,  as  much  as  the  vicinity  of  houses.  In  the  wilds  of 
Florida,  where  human  habitations  are  lew,  there  is  nothing  whatever  in 
its  habits  to  suggest  this  name. 
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The  "  wood  wren,"  Troglodytes  americanus  of  Audubon,  I  am  sure  is 
only  the  brighter  colored  form  of  T.  aedon  ;  in  size  or  proportions  there 
is  nothing,  though  the  contrary  has  been  claimed,  to  distinguish  them. 
Specimens  equally  large  and  equally  small  occur  in  each  state  of  plu- 
mage, in  which  the  same  general  range  of  variation  in  proportions  is  pre- 
sented. There  is  also  an  intergradation  in  color,  and  no  observable 
difference  in  habits.  Both  forms  were  common  in  Florida ;  both  also 
occur  in  New  England,  whence  Audubon  obtained  the  first  specimen  of 
his  supposed  new  species.  Audubon  admits  that  it  "  can  hardly  be  dis- 
tinguished in  description  "  from  the  house  wren.  The  large  size  assumed 
by  him  as  characterizing  it  may  be  readily  accounted  for  by  the  fact  of  his 
obtaining  his  first  specimens  at  Eastport  in  Maine,  which  is  the  extreme 
northern  limit  of  the  habitat  of  this  species. 

The  following  measurements  of  fifteen  Florida  specimens  indicates  the 
usual  range  of  variation  in  respect  to  size  and  proportions  found  in  speci- 
mens from  the  same  locality.  The  extremes  of  this  series  are  as  follows  : 
Length,  4.30  and  5.10,  both  specimens  being  females  ;  alar  extent,  G.10 
and  6.95,  both  specimens  being  males  ;  wing,  1.90  and  2.44  ;  tail,  1.30  and 
2.40  ;  tarsus,  .50  and  .68  ;  bill,  .47  and  .60  (.80?).  The  differences  between 
these  extremes,  it  will  be  noticed,  are  very  great,  considering  the  small  size 
of  the  bird.  The  average  dimensions  are  as  follows :  Length,  4.89  ;  alar 
extent,  6.61  ;  wing,  2.05  ;  tail,  1.80  ;  tarsus,  .52. 

Measurements  of  Florida  Specimens  of  Troglodytes  aedon. 


106S1 


10682 


5178 
5179 


5361 


a;  9 


1900  ff 

1942  J 

1966  rT 

1967  cf 

1968  # 
2790  tf 
2576  cf 

2033  0 

1979  0 

2588  9 


Locality. 


Jacksonville 


Pummi't's 
Jacksonville 


Dummitt's 
Uibornia 

Ilawkinsvillo 


Date. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Mar. 
Mar. 
Mar. 
Jan. 

Mar. 
Jan. 
Jan. 
Mar. 
Mar. 


1,  '69 

1,'69 
3,  '69 
3,  '68 
3,  '69 
20,  '69 

10.  '69 
29,  »69 

6, '69 

11,  '69 
20,  '69 
20,  V,9 
10,  '69 
10,  '69 


Collector. 


C.  J.  Maj-nard 


J.  A.  Allen 


4.70 
5.00 
5.00 
4.75 
4.50 
5.65 
5.00 
4.60 
5.70 
4.30 
5.00 
5-20 
4.75 
5.00 
4.87 


6.60 
650 
6.75 
6.75 
6.50 
6.96 
6.50 
6.10 
6-75 

6.70 

6.50 
6.60 

6.75 


E 


244 
2.00 

2.05 
2.05 

2.00 
210 
200 
2.10 
200 
1.90 
2.08 
2.00 
2.00 
2.00 


2.40 
1.70 
1.75 
195 
1.65 
1.64 
2.00 
l  BO 
L.76 
1.30 
1  70 
1.70 
1.65 


.47 

.50 
.50 


.55  .52 

.61  60 

.54  .51 

.61  .60 

.60  .so 

.60  .56 

.63  — 


17.*    Thryothorus  ludovicianus  Bonaparte,    Carolina  Wren. 

Common.     Rarely  seen  outside  of  thickets. 

In  few  species  is  the  difference  in  color  between  northern  and  southern 
specimens  greater  than  in  this.    Florida  specimens  have  the  reddish-brown 
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of  the  dorsal  surface  many  shades  deeper  than  Maryland  ones,  and  the 
under  surface  strongly  rufous,  'llie  tail  and  wings,  he-ides  being  much 
darker,  have  the  dark  hars  black,  tiny  being  deep  Mack  on  the  tail,  and 
consequently  far  more  conspicuous.  The  crissum,  however,  is  lighter  than 
in  the  Maryland  specimens,  with  the  black  hars  broader.  The  Florida 
specimens  have  also  a  much  longer  bill,  they  closely  agreeing  in  every  par- 
ticular with  the  so-called  Thryothorus  Berlandieri  of  Northeastern  Mexico, 
the  Florida  specimens  even  possessing  the  interrupted  black  bars  on  the 
sides  of  the  body  said  to  occasionally  characterize  that  species  as  distin- 
guished from  the  T.  ludovicianus.  The  differences  between  Florida  and 
Maryland  specimens  of  T.  ludovicianus  in  the  length  of  the  bill,  as  well 
as  in  color,  are  very  striking.  They  are  paralleled,  however,  in  Harpo- 
rhynchus  rufus  and  in  other  species.  The  T.  Berlandieri  hence  appears  to 
be  only  the  smaller,  darker  form  of  T.  ludovicianus,  —  the  Mexican  homo- 
logue  of  the  Florida  representatives  of  this  species. 

The  Thryothorus  Bewickii,  from  what  is  known  of  its  range,  doubt- 
less occurs  as  a  resident  bird  in  Florida,  but  is  probably  rare  there,  as 
it  generally  is  elsewhere. 

lB.f    Anorthoura  hyemalis  Rennie.    "Winter  Wren. 
Rare.  —  Boardman. 


19.f    Cistothorus  Stellaris  Cabanis.     Short-billed  Marsh  Wren. 

Rare.     Enterprise,  February.  —  Boardman. 

The  Telmatodytes  palustris  doubtless  also  occurs  as  a  winter  resident. 

MOTACILLID^3. 

20.f     AllthuS  ludovicianus  Lichtenstein.     Titlark. 
Common.      Several  were  usually  seen  in  company,  but  along  the 
river  I  saw  no  large  flocks.    According  to  Mr.  Maynard,  however,  they 
occurred  in  large  flocks  in  the  "  old  fields  "  away  from  the  river. 

SYLVICOLID2E. 
21  .t    Mniotilta  varia  Vicillot.    Blace    lhd  White  Creeper. 
Not  uncommon  throughout  the  winter,  but  much  more  numerous  in 
March. 
22. t     Parula  americana  Bonaparte.     Blue  Yellow-backed  Warbler. 

Occasional  during  the  winter  months,  but  very  numerous  after  the 
1st  of  March,  soon  after  which  time  they  were  in  full  song. 
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23.f    Helmintliopliaga  celata  Baird.    Orange-crowned  Warbler. 
"  Enterprise,  loth  of  February.     Rare."  —  Boardman. 

24*    Dendrceca  pinus  Baird.     Pine  Warbler. 
Abundant.     Is  much  on  the  ground  at  this  season,  as  it  sometimes  is 
at  the  north  in.  spring ;  on  the  whole,  however,  it  is  much  less  ter- 
restrial in  its  habits  than  is  D.  palmarum.    In  full  song  in  February. 

25.t  Dendrceea  palmarum  Baird.  Yellow  Redpoll  Warbler. 
Extremely  abundant.  Probably  the  most  numerous  of  the  winter 
birds  in  East  Florida,  where  it  is  more  or  less  common  in  all  situations. 
Exceedingly  terrestrial  in  its  habits,  being  generally  seen  hopping 
along  the  ground  or  fallen  timber.  At  the  1st  of  April  they  had  con- 
siderably decreased  in  numbers,  but  many  were  at  that  time  observed 
at  Jacksonville. 

There  is  some  indication  that  the  males  and  females,  and  possibly  the 
adult  and  young,  frequent  separate  districts  at  this  season.  When  at 
Jacksonville  in  January  I  saw  only  males ;  on  the  Upper  St.  John's,  in 
February  and  March,  only  females  or  immature  males  ;  but  these  were  in 
excessive  abundance,  as  were  also  the  males  at  the  earlier  date  around 
Jacksonville.  Is  it  not  probable  that  the  old  males  either  do  not  go  quite 
so  far  south  as  the  females  and  immature  males,  or  that  the  species  was 
already  on  its  way  north  ?  As  is  well  known,  the  males  in  the  species  of 
this  family,  as  probably  in  most  other  birds,  precede  the  females  in  their 
journey  northward. 

26.f    Dendroeca  coronata  Gray.    Yellow-crowned  Warbler. 
More  or  less  common  till  the  1st  of  April,  and  probably  some  re- 
mained still  later.     During  the  last  half  of  March  they  began  to  moult, 
but  at  the  end  of  the  month  a  large  part  were  still  in  winter  dress. 
The  same  remarks  in  respect  to  moulting  apply  also  to  D.  palmarum. 

27.*    Dendroeca  dominica  Baird.     Yellow-throated  Warbler. 
Seeu  at  Jacksonville  in  January,  but  much  more  abundantly  up  the 
river  in  February  and    March.     March  5th  I  found  them   in  great 
numbers  in  the  cypress   and  maple  swamps  near   Lake   Munroe,  at 
which  time  the  spring  migration  had  commenced. 

28.*     Dendrceea  discolor  Baird.     Prairie  Warbler. 
Abundant  at  Jacksonville,  April  1st,  and  occasionally  seen  at  earlier 
dates.    This  species  is  undoubtedly  resident  in  Florida  the  whole  year. 
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29. t    Seiurus  aurocapillus  Swcufmm,    Goldbh-cbowbbd  Wagtail 

Not  common.     A  few  were  seen  in  February,  as  well  as  later. 

30.t    Seiurus  noveboracensis  NuttalL    Watbb  Wvmvil. 
Rare.     Found  at  Dummitt's  by  Mr.  Maynard  in  Februrary. 

31.*    Geothlypis  trichas  Cabanis.    Mabtxaitd  Fbllob  -throat. 

Abundant.  Though  somewhat  brighter  colored  throughout,  they  dif- 
fer mainly  from  the  northern  type  in  the  greater  breadth  of  the  black 
facial  band.  There  is  but  little  difference  in  general  size,  that  is,  so  far 
as  I  have  had  an  opportunity  of  observing ;  occasionally  a  Florida 
example  has  a  bill  considerably  longer  than  the  average  in  northern 
examples,  but  this  does  not  appear  to  be  a  very  constant  difference 
between  the  southern  and  northern  specimens.  It  would  probably  be 
more  marked  in  specimens  from  South  Florida. 

Other  species  of  this  family  were  seen  in  March  that  are  not  to  be 
reckoned  as  winter  residents.  Among  them  are  the  following :  Den- 
drceca  maculosa,  D.  virens,  and  D.  pennsylvanica,  Euthlypis  cana- 
densis, Setophaga  ruticilla,  and  Helminthophaga  rujicapilla,  all  of  which 
began  to  appear  on  the  Upper  St.  John's,  near  Enterprise,  about  the 
middle  of  March,  and  most  of  them  were  also  seen  later  at  lower  points 
on  the  river.  Helmitherus  vermivorus  and  H.  Sivainsoni  were  taken  at 
St.  Augustine,  by  Mr.  L.  L.  Thaxter,  in  April. 

HIRUNDINID^. 

32.f    Tachycineta  bicolor  Cabanis.     "White-bellied  Swallow. 
More  or  less  numerous,  but  observed  at'  irregular  intervals.     Large 
flocks  were  seen  near  the   St.  John's  River  in  January.     It  probably 
does  not  breed  in  Florida. 

33.t     Cotyle  riparia  Boie.     Bask  Swallow. 
Not  observed  by  either  Boardman,  Maynard,  or  myself  prior  to  the 
last  of  March,  but  Mr.  Audubon  saw  it  in  immense  Bocks  u  in  winter," 

first  at  St.  Augustine,  and  afterwards  in  other  parts  of  the  State.* 

The  Stelgidopteryx  serripcnnis  was  seen  about  Jacksonville  the  first 
week  in  April,  and  specimens  of  it  were  obtained.  Several  pairs  were 
seen  flying  about  some  bluffs  a  few  miles  below  the  town,  apparently 
with  the  intention  of  selecting  breeding-places. 

*  Birds  of  America,  Vol.  I,  p.  187. 
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VIREONID^J. 

34.t    Lanivireo  solitarius  Baird.    Solitary  Vieeo. 
Rather  common.     In  full  song  early  in  March. 

35.*    Vireo  noveboracensis  Bonaparte.    White-eyed  Vireo. 
Common.     In  full  song  in  March. 

36.f    Vireosylvia  Olivacea  Bonaparte.     Red-eyed  Vireo. 

"A  few  all  winter."  —  Boardman.  Common  after  the  1st  of  March, 
on  the  Middle  St.  John's. 

The  Yellow-throated  Vireo,  Lanivireo  fiavifrons,  was  quite  common 
early  in  March,  and  is  undoubtedly  a  winter  resident  in  South  Florida. 

AMPELIDJE. 

37.t    Ampelis  cedrorum  Baird.    Cedar  Bird. 
Common.     Perhaps  resident. 

LANIIDJS. 

38.*    Collurio  ludovicianus  Baird.    Loggerhead  Shrike. 

Lanius  ludovicianus  Linne,  Syst.  Nat.,  I,  184,  1766.  — Bonaparte,  Nuttall, 

Audubon.  —  Gambel,  Proc.  Phil.  Acad.  Nat.  Sci.,  Ill,  200,  1847. 
Lanius  garrulus  Bartram,  Travels,  289,  1791  (no  description). 
?  Lanius  ardosiaceus  Vieillot,  Ois.  Am.  Sept.,  I,  81,  pi.  li,  1807.  —  Bonaparte, 

Obs.  on  Wils.  Nomenc,  Journ.  Phil.  Acad.  Nat.  Sci.,  III.  358,  1824. 
Lanius  carol inensis  Wilson,  Am.  Orn.,  Ill,  57,  pi.  xxii,  fig.  5,  1811. 
Lanius  excubitoroides  Swainson,  Faun.  Bor.  Am.,  II,  pi.  xxxiv,  1831. 
Lanius  elegans  Swainson,  I^)id.,  122.  —  Nuttall,  Man.  Am.  Orn.,  I,  2d  ed., 

287,  1840.  — Gambel,  Proc.  Phil.  Acad.  Nat.  Sci.,  I,  261,  1843. 
Lanius  mexicanus  Brehm,   Cab.  Journ.  fur  Orn.,  II,  145,  1854.  —  Sclater, 

Catal.  Am.  Birds,  46,  1861. 
Collurio  ludovicianus  Baird,  Birds  of  N.  Am.,  325,  1858. —  Allen,  Amer. 

Nat.,  Ill,  579,  1869.  —Baird,  Rev.  Am.  Birds, I,  443,  1866. 
Collurio  excubitoroides  Baird,  Birds  N.  Am.,  337.  — Baird,  Rev.  Am.  Birds, 

I,  445.  — Cooper  &  Baird,  Orn.  Cal.,  I,  138,  1870. 
Collurio  elegans  Baird,  Birds  N.  Am.,  328.  —  Baird,  Rev.  Am.  Birds,  I,  444. 

Cooper  &  Baird,  Orn.  Cal.,  I,  140,  1870. 

Not  very  numerous. 

I  have  already  referred  to  the  questionable  distinctness  of  the  so-called 
C.  excubitoroides  from  the  present  species.*     Further  examination  of  the 

*  See  a  series  of  articles  in  the  "American  Naturalist,"  entitled  "  Notes  on  some  of 
the  Rarer  Birds  of  Massachusetts,''  Vol.  Ill,  1869. 
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subject  has  only  confirmed  me  in  the  opinion  fliat  they  are  not  distinct, 
and  that  in  all  probability  the  C.  elerjans  of  California  should  also  be  re- 
ferred to  the  C.  ludovicianus.* 

TANAGRID^E. 

The  Pyranga  (Estiva  became  common  on  the  Lower  St.  John's 
April  1st  to  5th,  but  was  not  observed  previously.  P.  rubra  was  not 
seen  at  all. 

A  considerable  number  of  specimens  of  this  species  (P.  (Estiva)  in  the 
Museum,  from  the  Atlantic  States,  present  great  difference!  in  the  size  of 
the  bill  in  respect  to  vertical  and  lateral  thickness,  as  well  as  in  the  posi- 
tion and  distinctness  of  the  "tooth"  of  the  bill,  and  in  the  curvature 
of  the  commissure,  as  indicated  by  the  accompanying  figures  (Plato  IV, 
figs.  19,  20).  They  also  vary  greatly  in  intensity  of  color,  both  of  the  bill 
and  plumage,  as  do  different  specimens  of  P.  rubra  from  Massachusetts. 
Hence  species  based  solely  on  such  distinctions  should  be  accepted,  if  at 
all,  with  great  hesitancy .f 


FEINGILLIDJE. 

39.t    Chrysomitris  tristis  Bonaparte.     Yellow  Bird. 

Common  throughout  the  winter,  and  as  numerous  the  first  week  in 
April  as  earlier. 

I  am  sure  I  heard  the  notes  of  the  Pine  Finch  {Chrysomitris  pinas), 
but  as  I  obtained  no  specimens  of  it  and  do  not  find  it  reported  by 
others,  I  do  not  include  it  in  the  present  list.  It  is  not  improbable 
that  this  species  and  the  Purple  Finch  (Carpodacus  purpureus)  are 
occasional  winter  visitors. 

*  Since  writing  the  above  I  have  met  with  the  following  observations  on  this  group, 
made  by  Dr.  Gambel,  in  his  "  Remarks  on  the  Birds  observed  in  Upper  California*1 
(Proo.  Phil.  Acad.  Nat.  Sci.,  Vol.  Ill,  p.  200,  1847):  "  In  the  shrikes  we  are  presented 
with  a  group  of  birds  closely  allied  to  each  other,  and  undergoing  such  changes  in 
plumage  as  renders  them  difficult  to  discriminate.  Although  examined  with  great  caro 
by  Swainson  in  the  Fauna  Boreali- Americana,  yet  he  appears  to  have  laid  too  much 
stress  upon  characters  subject  to  great  variation,  ai  liie,  relative  length  of  quills,  and 

color The  relative  length  of  quills  in  the  shrikes  is  an  uncertain  character,  and 

differs  very  much  according  to  age.  In  the  young  of  this  species  the  second  quiO  is 
generally  much  shorter  than  the  sixth,  but  in  the  adult  equals  and  may  even  exceed  the 
sixth  in  length;  the  proportion  of  the  third,  fourth  and  fifth  to  each  other  is  also  exceed- 
ingly various,  and  indeed  in  each  wing  of  the  same  bird  it  is  very  common  to  find  the 
proportions  of  the  quills  differing  very  materially.  This  I  have  found  to  be  the  case  in 
the  European  and  both  American  species  [Oailurio  hukmciemu  and  C.  6oreoJit]." 

t  See  some  remarks  on  the  "  Uniformly  red  species  of  Pyrangn,"  m  Proceed.  Phil. 
Acad.  Nat.  Sciences,  p.  127,  June,  186y. 
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40.|    PasserCUluk  Savanna  Bonaparte.     Savaxna  Sparrow. 

Emberiza  sandwichensis  Gmelin,  Syst.  Nat.,  I,  875,  1788. 

Emberiza  arctica  Latham,  Ind.  Orn.,  I,  414,  1790. 

Emberiza  ckrysops  Pallas,  Zool.  Rosso-Asiat,  II,  45,  pi.  xlviii,  fig.  2,  1811. 

Fringiila  savanna  Wilson,  Am.  Orn.,  Ill,  55,  pi.  xxii,  fig.  2,  1811. 

Passercuius  savanna  Bonaparte,  Geog.  and  Comp.  List.,  33,  1838.  —  Baird, 

Birds  N.  Am.,  442,  1858.  — Sclater,  Cat.  Am.  Birds,  112,  1862. 
Passercuius  alaudinus  Bonaparte,  Compte   Rendu,    XXXVII,  918,  1853. — 

Baird,  Birds  N.  Am.,  446,  1858. —  Sclater,  Cat.  Am.  Birds,  112,  1862.  — 

Coues,  Proc.  Phil.  Acad.  Nat.  Sci.,  XVIII,  84,  1866.  —  CocES,Proc  Essex 

Inst.,  V,  281,  1868.  —  Cooper  &  Baird,  Orn.  Cal.,  I,  181,  1870. 
Passercuius  anthinus  Bonaparte,  Compte  Rendu,   XXXVII,   919,   1853. — 

Baird,  Birds  N.  Am.,  445,  1858.  —  Sclater,  Cat.  Am.  Birds,  112,  1862.  — 

Cooper  &  Baird,  I,  183. 
Passercuius  sandwichensis  Baird,  Birds  N.  Am.,  444,  1858.  —  Sclater,  Cat. 

Am.  Birds,  112,  1862.  — Cooper  &  Baird,  Orn.  Cal.,  I,  180. 

Abundant,  especially  on  the  savannas,  where  it  was  the  principal 
sparrow  seen. 

This  species,  like  all  the  sparrows,  varies  considerably  in  color  with  the 
season  of  the  year.  Fall  specimens,  and  especially  the  young  of  the  year, 
have  the  yellow  superciliary  stripe  very  indistinctly  defined,  it  being  in 
numerous  cases  entirely  obsolete.  The  general  plumage  is  also  much 
browner,  with  the  streaks  on  the  dorsal  surface  suffused  and  obscured  with 
ferruginous,  and  those  below,  as  in  fall  specimens  of  Melosplza  melodia, 
bordered  with  the  same  tint.  Different  individuals  also  vary  considerably 
in  the  breeding  season,  some  being  much  grayer  above  than  others  ;  the 
superciliary  line  varies  from  bright  yellow  to  grayish  white,  with  the  yellow 
either  entirely  wanting  or  limited  to  a  slight  wash  on  the  part  anterior  to 
the  eye.  This  grayer  plumage  and  faded  condition  of  the  superciliary 
strlpe  is  more  especially  seen  towards'  the  end  of  the  breeding  season. 
The  spots  below  also  vary  so  much  in  size  as  to  give  very  different  aspects 
to  the  plumage  of  the  lower  surface  of  the  body  in  different  specimens.  In 
some  they  form  little  more  than  a  narrow  line  along  the  middle  of  the 
feathers  of  the  breast  and  sides  of  the  body  ;  in  others  they  are  quite 
broad,  occupying  relatively  a  much  larger  surface  ;  occasionally,  also,  they 
are  aggregated  on  the  lower-part  of  the  breast,  forming  a  large  conspicuous 
patch,  as  distinct  as  is  ever  seen  in  Melospiza  melodia.  The  general  size 
of  the  bird  also  varies  considerably,  as  is  indicated  in  the  accompanying 
table  of  measurements,  and  the  bill  is  subject  to  very  marked  variations  in 
respect  to  length,  size,  thickness,  and  slenderness.  as  substantiated  by  a 
series  of  nearly  one  hundred  specimens  now  before  me,  including  some 
thirty  specimens  taken  at  Ipswich,  Massachusetts,  in  the  breeding  season. 
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These  specimens  are  separable  to  some  extent  into  several  series,  which 
may  be  based  cither  upon  difference  in  general  size,  the  character  of  the 

bill,  or  upon  eoloration  ;  but  these  seTeral  kinds  of  variation  f;ul  to  cor- 
roborate each  other.  If  separated  upon  differences  in  >i/e,  the  two  or 
more  series  thus  separated  embrace  every  combination  of  the  other  dif- 
ferences ;  and  similar  incongruities  result  when  the  separation  LS  made 
upon  differences  in  coloration  or  other  characters.  Yet  the  Massachusetts 
specimens  present  among  themselves  differences  as  well  marked  and  of  the 
same  character  as  is  assumed  to  distinguish  several  of  the  so-called  species 
from  the  Pacific  coast,  that  have  been  proposed  and  adopted  by  different 
authors. 

Alexander  Wilson  was  the  first  naturalist  who  gave  any  adequate  de- 
scription of  the  species  in  question,  though  the  Emberiza  sandwichensu  of 
Gmelin  unmistakably  refers  to  this  bird,  and  this  name  having  been  given 
long  before  that  of  Wilson,  should,  in  accordance  with  the  rule  of  priority, 
supplant  Wilson's  more  euphonious  and  familiar  one  of  savanna.  The  first 
supposed  species  recognized  by  modern  writers  after  the  well-known  one  of 
Wilson  was  the  P.  alaudinus,  described  by  Bonaparte  in  1853,  in  his  notes 
on  the  Delattre  collection,*  from  a  specimen  from  California.  He  says  it 
is  not  easily  distinguished  from  P.  savanna,  but  differs  from  it  in  being 
smaller,  with  the  bill  shorter  and  slenderer,  and  in  wanting  the  yellow 
superciliary  line.f  Professor  Baird  redescribed  it  in  his  Birds  of  Xorth 
America  in  similar  language,  and  cites  under  it  five  specimens,  which  came 
respectively  from  Brownsville,  Texas;  Tainaulipas,  Mexico;  Petaluma, 
Cal.,  and  Shoalwater  Bay,  W.  T.  lie  remarks  respecting  it  as  follows: 
"This  species,  if  really  distinct  from  P.  savanna,  differs  in  the  rather 
smaller  size,  although  the  difference  is  not  great,  and  in  the  considerably 
paler  colors.  The  superciliary  stripe  shows  a  very  taint  trace  of  yellow, 
especially  anteriorly  near  the  bill.  In  some  specimens,  as  4342,  there  is 
none  at  all."  Bonaparte,  in  his  paper  just  cited,  added  another  -  new 
species"  from  Kodiak,  Alaska,  which  he  called  Pcuserculut  anthinus.  and 
described  as  follows:  "  Passerculus  anthinus,  Bp.,  ex  kadiak.  Am.  Ross. 
Simillimus  praicedenti,  sed  roslro  etiam  graciliore  et  capite  flavo  induto , 
sublus  alho-r ufe sc ens  mar/is  maculafus."  lie  says  it  is  st ill  smaller  and  has 
the  bill  slenderer  even  than  the  other,  and  that,  it  appears  to  live  farther 
north.  Professor  Baird  also  redescribes  this  species,  and  is  much  more 
explicit  in  his   account   of  it.     lie    says:   '-Similar    to    P.   Hirimmi,    but 

smaller Breast  and  upper  part  of  belly  thickly  spotted  with  sharply 

defined  sagittate  brown  spots,  exhibiting  a  tendency  to  aggregation  on  the 

*  Compte.  Rendu,  Tome  XXXVII,  p.  918. 

t  "  Passerculus  ulnudinus,  Bp.,  ex  Wils.,  niais  plus  petite  sans  jaune  aux  sourcils  et 
a  bee  plus  court  et  plus  effileV' 
VOL.   II.  18 

t 
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middle  of  the  belly,"  etc.  He  adds  :  "  This  species  is  the  smallest  of  its 
group,  and  differs  from  all  in  the  much  greater  amount  of  spotting  on  the 
under  parts.  The  streaks,  indeed,  extend  over  the  whole  breast  and  upper 
part  of  the  abdomen,  instead  of  being  mainly  confined  to  the  jugulum."  It 
differs,  he  says,  from  P.  alaudinus  "  in  the  strong  shade  of  yellow  on  the 
head,  the  much  darker  tints  above,  and  the  thick  crowding  of  larger  and 
better  defined  spots  beneath,  with  a  faint  tinge  of  reddish."  He  refers  to 
it  three  specimens  from  San  Francisco,  Benicia,  and  Petalutna,  California. 

In  1858  Professor  Baird  added  still  another  species  of  Passerculus  to 
those  previously  recognized,  through  the  redescription  of  the  original  type 
of  this  group,  the  Emberiza  sandwicliensis  of  Gmelin,  based  upon  La- 
tham's Sandwich  Bunting  *  and  Pennant's  Unalaska  Bunting.!  The  name 
Sandwich,  as  Professor  Baird  has  remarked,  refers  not  to  the  Sandwich 
Islands,  but  to  Sandwich  Sound,  on  the  northern  coast.  To  this  species 
Baird  judiciously  refers  the  Emberiza  arctica  of  Latham  %  and  Vigors,  § 
and  the  E.  ckrysops  of  Pallas.  ||  Professor  Baird's  description  of  it  is  as 
follows :  "  Almost  exactly  like  P.  savanna,  but  half  an  inch  larger,  with 
much  larger  bill.  Length,  6.12;  wing,  3.00 ;  tail,  2.55.  Habitat,  north- 
western coast,  from  the  Columbia  River  to  Russian  America."  He  also 
further  observes :  "  This  species  is  extremely  similar  to  the  P.  savanna,  and 
is  only  distinguishable  by  its  greater  size  and  more  western  locality.  The 
tail  feathers  also  are  rather  more  acutely  pointed.  There  is  also  a  greenish- 
yellow  shade  on  the  top  and  sides  of  the  head,  brighter  than  is  seen  in  P. 
savanna.  The  bill  is  considerably  larger  and  longer,  measuring  .51  of  an 
inch  above  instead  of  .44."  To  this  is  referred  one  specimen  from  "  Rus- 
sian America,"  one  from  Fort  Steilacoom,  W.  T.,  and  three  from  Shoal- 
water  Bay,  W.  T.,  three  of  which  measure  as  is  indicated  in  the  above- 
quoted  description,  and  the  other  nearly  three  fourths  of  an  inch  less. 

In  respect  to  size,  then,  it  appears  that  the  so-called  P.  sandwichensis  is 
the  larger,  the  P.  savanna  the  next  in  size,  P.  alaudinus  the  third,  and  P. 
anlhinus  the  smallest.  So,  at  least,  it  is  claimed  ;  but  from  the  measure- 
ments published  in  Birds  of  North  America,  a  female  of  P.  savanna  from 
Carlisle,  Pa.  (No.  780),  is,  with  one  exception  (Xo.  4.340,  from  Browns- 
ville, Texas),  the  smallest  of  the  specimens  of  this  genus  of  which  meas- 
urements are  there  given;  two  otliers  from  Pennsylvania  are  below  the 
average  of  P.  alaudinus.  No.  10,203,  from  Russian  America,  referred  to 
P.  sandwichensis,  is  scarcely  larger  than  an  average  P.  savanna.     The 

*  Latham's  Synopsis,  Vol.  II,  p.  202,  17S3. 

t  Pennant's  Arctic  Zoology,  Vol.  II,  Species  No.  229,  pp..320,  368. 

$  Indian  Ornithology,  Vol.  I,  p.  414.  1790. 

§  Zoology  of  the  Blossom,  p.  20,  1839. 

||  Zoographia  Rosso-Asiatica,  Vol.  II,  p.  45,  pi.  xlviii,  fig.  1,  1811. 
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accompanying    scries  of  measurements    shows    that    specimens  occur  in 
Massachusetts    as   Uurge   and    as  small    M   any  specimens  of  tin-  genus  of 

which  measurements  are  given  by  Professor  Baird. 

In  respect  to  the  geographical  distribution  of  these  different  supposed 
species,  it  will  be  observed  that  of  the  three  West  Coasl  species,  the  larger, 
P.  gandwichensis,  is  northern,  and  the  others,  P.  alaudmut  and  P.  anthi- 
nus, southern,  which  perfectly  explains  the  difference  in  size  that  occurs 
between  them.*  In  respect  to  P.  alaudinus  and  P.  an'/unus,  one  is  only 
the  paler  colored  and  the  other  the  brighter  colored  form  of  the  common 
savanna  sparrow  as  represented  in  the  Pacific  States;  the  three  supposed 
species  together  forming  a  series  similar  to  what  is  seen  when  a  large- 
number  of  specimens  of  this  bird  from  the  Atlantic  States  are  com  p. 
In  other  words,  the  characters  whereon  these  species  are  based  are  evi- 
dently only  individual  differences.  The  P.  alaudinus  is  the  form  with 
narrow  streaks  and  generally  paler  tints,  or  that  having  a  minimum  inten- 
sity of  color;  the  P.  antkinus  is  that  with  the  brighter  tints,  or  with  the 
maximum  intensity  of  color,  the  greater  breadth  of  the  streaks,  and  the 
rufous  suffusion  below  correlating  with  the  generally  brighter  tints.  Aside 
from  this  normal  range  of  variation  referred  to  at  length  in  Part  III 
as  obtaining  in  all  species,  there  is  that  of  season  to  be  taken  into 
account,  as  the  fading  of  the  superciliary  stripe  and  the  grayer  aspect  of 
the  plumage  above  towards  the  end  of  the  breeding  season,  through  the 
natural  wearing  and  bleaching  of  the  plumage,  f  and  also  the  rufous  suf- 
fusion and  greater  amount  of  color  characteristic  of  the  renewed  plumage 
in  fall.  It  will  be  noticed  that  authors  report  the  occurrence  of  all  the 
western  species  either  actually  at  or  near  the  same  points,!  while  /\ 
savanna  was  not  until  recently  supposed  to  occur  on  the  Pacific  slope  of  the 
continent.  §  But  one  of  the  others  have  been  announced  from  the  plains 
as  far  east  as  Nebraska,!  and  from  Brownsville,  Texas.*" 

In  respect  to  the  habits  of  these  supposed  species,  there  is  nothing 
attributed  to  the  western  one  that  is  not  equally  applicable  to  the  eastern 
bird.  Dr.  Cones,  it  is  true,  says  that  in  Southern  California  /'.  anthinus 
seemed  confined  to  the  moist  salt  grass  and  sedgy  weeds  of  the  sea-shore 

*  Since  the  above  was  written,  Mr.  Dull  has  given,  Dot  only  P.  savanna  and  P.  sand- 
wichensis,  but  also  P.  alaudinus  and  P.  anthinus  m  his  list  of  the  birds  of  Alaska.  (See 
Trans.  Chicago  Acad.  Sciences,  Vol.  I,  pp.  888,  884.) 

t  See  Tart  III,  p.  193. 

}  See  Professor  Baird,  "  birds  of  North  America,"  Dr.  Coues,  "  Notes  on  the  Birds  oi 
Arizona  Territory,"  and  Cooper's  Ornithology  of  California. 

§  It  has  recently  been  reported  by  Mr.  Hall  aa  common  in  Alaska. 

||  P.  alaudinus,  Selater's  Catalogue  of  American  Birds,  p.  112. 

Tl   P.  alaudinus,  Baird,  in  Birds  ot  North  America,  p.  44i>. 
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itself.  "  When  with  difficulty  it  was  flushed,  its  flight  was,"  he  remarks, 
"  very  rapid  and  irregular  ;  and  it  would  alight  again  almost  immediately, 
and  run  with  great  celerity  among  the  roots  of  the  thick  grasses.  It  was 
then  exceedingly  difficult  to  procure."  *  All  of  which  is  quite  true  of 
P.  savanna  when  frequenting  the  salt  marshes,  which  form  its  most  favor- 
ite resort  in  Massachusetts.  "  P.  alaudinus"  he  says,  "  was  common  two 
or  three  miles  away  from  the  coast,  but  on  the  sea-shore  itself  I  never 
found  one  mixing  with  P.  anthinus ;  it  is  a  bush-and-weed  rather  than 
a  grass  species."  P.  savanna  also  frequents  similar  localities.  Mr. 
Dall,  under  P.  -anthinus,  has  also  accurately  indicated  the  habits  of  the 
eastern  Passerculus.  Under  P.  savanna,  however,  he  mentions  a  fact 
in  respect  to  the  breeding  habits  of  this  species  I  have  never  before  seen 
mentioned  as  characterizing  any  of  the  Passerculi,  namely,  its  nesting  in 
bushes.  I  have  met  with  many  nests  of  the  eastern  savanna  sparrow,  and 
have  always  found  them  placed  on  the  ground,  usually  in  a  tuft  of  grass. 

To  recur  again  to  the  series  in  the  Museum  of  Comparative  Zoology, 
I  may  add  that  while  some  of  the  Ipswich  specimens,  taken  late  in  June, 
have  a  decidedly  yellow  superciliary  stripe,  none  have  it  so  bright  as  it  is 
usually  in  spring  specimens  ;  in  a  considerable  proportion  it  is  very  pale, 
and  in  Nos.  4700,  10668,  etc.,  it  is  grayish-white,  with  no  perceptible  trace 
of  yellow.  No.  5099,  and  some  others,  have  the  spots  on  the  breast  and 
sides  very  narrow,  occupying  but  a  small  share  of  the  surface  ;  on  the 
other  hand,  in  No.  5088,  as  also  in  several  others  of  the  series,  the  spots 
are  so  broad  as  to  occupy  more  space  than  the  enclosing  white  portion. 
In  other  specimens,  taken  at  a  different  season  of  the  year,  the  "  rufous 
tinge"  surrounding  the  spots  referred  to  in  the  above-quoted  description 
of  P.  anthinus  is  very  marked.  There  is  likewise  great  difference  in  the 
color  of  the  upper  surface  in  different  specimens.  In  some  the  black  cen- 
tral spots  of  the  interscapularies  are  so  broad  as  to  give  to  the  dorsal  aspect 
a  very  dark  tint;  in  others,  taken  the  same  day  at  the  same  locality,  they 
are  so  restricted  that  the  general  aspect  of  this  surface  is  gray.  The  bills 
of  the  different  specimens  vary  as  much  in  length  and  robustness  as  they 
are  represented  to  do  in  the  two  extremes  in  this  respect  in  the  western 
bird.  Some  of  the  long-billed  ones  have  the  bill  slender:  others  have  it 
thick  and  stout.  Occasionally  one  has  the  upper  mandible  projecting 
considerably  beyond  the  lower,  but  only  in  cases  where  it  is  abnormally 
developed.  A  specimen  from  Fort  Bridger,  Utah  (No.  11115  of  the 
Smithsonian  Catalogue),  in  the  Museum,  labelled  Passerculus  alaudinus 
at  the  Smithsonian  Institution,  is  of  this  character,  the  upper  mandible 
being  very  much  abnormally  developed  and  deeurved,  and  projecting 
much  beyond  the  lower. 

*  Ibis,  July,  1866,  268. 
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In  short,  while;  not  denying  that  there  may  be  a  slight  average  difference 
between  eastern  ami  western  Specimens,  M  I  know  then-  ||  between  these 
of  the  Central  Plains  and  those  of  the  Atlantic  States,  I  cannot  allow  that 
it  is  at  all  sufficient  to  substantiate  a  specific  difference.  On  the  contrary, 
I  am  confident  that  the  above-named  supposed  specie*  of  the  Pacific 
States  are  based  chiefly  on  individual  variation  perfectly  parallel  with 
that  seen  in  a  large  series  of  specimens  from  the  Atlantic  States.  No 
one,  in  fact,  seems  to  have  felt  very  confident  that  any  of  thein  were 
distinct  from  the  eastern  P.  savanna.  Dr.  Coues  has  even  repeatedly 
expressed  his  belief  that  Passerculus  alaudinus  is  not  permanently  dis- 
tinct from  that  species.  "  In  a  large  series  of  the  latter,"  he  Bays,  u  shot 
about  Washington,  I  have  found  fully  as  great  differences  as  I  have  ever 
detected  in  comparing  the  eastern  with  the  western  forms."* 

Dr.  Cooper  also  refers  as  follows  to  the  close  resemblance  of  the  P. 
alaudinus  to  the  P.  sayidwichoisis.  He  says,  "  I  think  it  very  doubt- 
ful whether  these  specimens  (which  measure  larger  than  the  dimensions 
given  by  Baird,  though  otherwise  agreeing)  are  anything  more  than  a 
southern  form  of  P.  sandwichensis,  -though  collected  near  San  Diego. 
....  Baird  considers  it  almost  identical  with  P.  satarnia  of  the  east, 
and  says  that  P.  sandwichensis  differs  from  that  species  in  its  larger 
size.  Spring  specimens  have  the  superciliary  stripe  more  decidedly  yel- 
low, so  that  there  only  remains  a  more  slender  bill  to  distinguish  this 
from  P.  savanna,  and  the  larger  size  (characteristic  of  northern  speci- 
mens generally),  with  darker  hues,  from  P.  sandwichensis.'"  f  Respecting 
P.  anlhinus  Dr.  Cooper  remarks,  "  This  species  appears  better  marked,  BS 
compared  with  P.  savanna,  than  the  preceding  [P.  a/audinus  and  P.  sand- 
wichensis'], although  I  am  not  entirely  satisfied  that  it  is  different."  % 

The  following  measurements  of  twenty-six  specimens  (fourteen  males 
and  twelve  females),  all  taken  at  Ipswich  during  June  and  July,  1808,  ami 
measured  before  skinning,  indicates  the  range  of  individual  variation  pre- 
sented by  this  species.  The  extremes  are  as  follows  :  Length,  5.20  ami 
6.00,  both  males;  alar  extent,  7.61  and  9.75,  both  females  ;  wing,  2.44  and 
2.95  ;  tail,  1 .64  and  2.25  ;  tarsus,  .75  and  .88.  The  average  dimensions  are  : 
Length,  5.20;  alar  extent,  8.79;  wing,  2.70;  tail,  1.96  ;  tarsus,  .S4.  The 
following  are  the  extremes  of  the  series  of  measurements  of  the  western 
Passcrculi,  given  in  Birds  of  North  America  :  Length,  5.00  (/\  alaio/inus 
Tamaulipas,  Mex.)  and  6.12  (P.  sandwichensis,  Fort  Steilacoom.  W.  T.)  ; 
alar  extent,  8.50  and  9.37  (same  specimens)  ;  wing,  2.50  and  2.95  (same 
specimens)  ;  tail,  2.00  and  2.57  (same   specimens).     It  thus  appears  that 

*  Ibis,  July,  1866,  p.  289. 

f  Ornithology  of  California,  Vol.  I,  p.  182. 

X  Ibid.,  p.  183. 
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specimens  taken  in  the  breeding  season  in  Massachusetts,  overlap  in  two 
out  of  the  four  measurements  given,  all  the  so-called  western  species, 
while  specimens  taken  in  Massachusetts  at  other  seasons,  vary  still  more 
than  the  specimens  cited  in  the  following  table. 

Measurzments  of  Massachusetts  Specimens  of  Passercultjs  savanna, 
taken  in  the  Breeding  Season. 
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41. t    PoocsBtes  gramineus  Baud.    Grass  Finch. 
Abundant,  especially  in  and  about  the  old  fields.     The  most  numer- 
ous sparrow  in  East  Florida  in  winter. 

42.t    Junco  hyemalis  Sclater.     Snow  Bird. 
"  Common   in  January."  —  Boardman.      Not   seen    by  either  Mr. 
Maynard  or  myself.     Probably  of  somewhat  irregular  occurrence  so 
far  south. 

43 .t     Spizella  SOCialis  Bonajiarte.     Chipping  Sparrow. 
Common.     A  large  proportion  of  those  seen  were  young  birds. 

44*    Spizella  pusilla  Bonaparte.     Field  Sparrow. 
Common.     More  numerous  than  the  preceding  species  (S.  social  is). 
They  appeared  to  be  breeding  at  Jacksonville  the  first  week  in  April. 
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The  songs  of  the  males  were  so  different  from  tho-e  of  the   northern 
bird  that  the  species  was  almost  unrecognizable  by  me  from  its  notes. 

45.t    Zonotrichia  albicollis  Su-ainson.    White-throated  Sparrow. 
Generally  more  or  less  common. 

46. t    Melospiza  melodia  Baud.     Song  Sparrow. 
Not  numerous.     At  least  comparatively  few  were  seen. 

47. t     Melospiza  palustris  Baird.     Swamp  Sparrow. 
Common,  frequenting  the  hummocks  and  swamps. 

48. t    Passerella  iliaca  Swainson.    Fox-colored  Sparrow. 
A  single  specimen  was  seen  by  Mr.  G.  A.  Boardman  at  Enterprise. 
None  were  seen  by  Mr.  Maynard  or  myself. 

49.t    Ammodromus  maritimus  Swainson.    Seaside  Finch. 
"  Abundant  at  Fernandina."  —  Boardman. 

50.f    Ammodromus  caudacutus  Swainson.     Sharp-tailed  Finch. 

"  Abundant,  with  the  preceding."  —  Boardman.  Although  I  have 
marked  as  winter  visitors  both  these  species  of  Ammodromus,  they  may 
be  resident. 

51.t    Coturiliculus  Henslowi  Bonaparte.     Henslow's  Sparrow. 
Stated  by  Audubon  to  be  abundant  in  winter  on  the  grassy  pine 
barrens  of  Florida.* 

52.*    Peucsea  aestivalis  Baird.     Pine-wood  Sparrow. 

Fringilla  aestivalis  Lichtenstein,  Verzeich.  Doubleder  Zool.  Mus.  der  kdnigl. 

Univ.  zu  Berlin,  25,  1823. 
Fringilla  Bachmani  Audubon,  Orn.  Biog;.,  II,  366,  pi.  clxv,  1834. 
Fringilla  estiva  Nuttall,  Man.  Orn.,  I,  2d  ed.,  568,  1846. 
Peucaia  Bachmani  Audubon,  Syn.  Am.  Birds,  112,  1839. 
Peucaia  aestivalis  Cabanis,  Mus.  Ilein.,  132,  1850. 

Zonotrichia  Cassinii  Woodhouse,  Proc.  Phil.  Acad.  Nat.  Sci.,  1852,  60. 
Peuca>a  Cassinii  Baird,  Birds  N.  Am.,  485,  1858. 

Common,  but  confined  to  the  pine  woods. 

The    twenty-two    specimens,    collected    by   Mr.    Maynard's    party   and 
myself,  now  in  the  Museum,  present  considerable  differences.     Several 

are  so  different  in  color  from  most  of  the  others  as  to  almost  have  the 
appearance  of  being  a  different  species,  the  general  color  of  the  upper 

*  Birds  of  America,  Vol.  Ill,  p.  76. 


280 


BULLETIN   OF   THE 


parts  being  rufous  instead  of  gray.  These  are  all  females,  the  others 
being  males.  But  the  males  differ  greatly  in  color,  few  of  our  sparrows 
being  more  variable  in  this  respect  than  the  present  species. 

The  following  measurements  of  twenty-two  Florida  specimens  indicate 
quite  a  constancy  in  size,  much  greater  than  in  color.  The  extremes  of 
this  series  are  as  follows:  Length,  5.75  and  6.20;  alar  extent,  7.60  and 
8.30  ;  wing,  2.17  and  2.55  ;  tail,  2.25  and  2.68.  Average  :  Length,  5.88  ; 
alar  extent,  8.99  ;  wing,  2.40;  tail,  2.49. 

Measurements  of  Florida  Specimens  of  Peuc<ea  ^stivalis. 
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53  *     Cardinalis  virginianus  Bonaparte.     Cardinal  Bird. 
Exceedingly  numerous.     Their  clear,  musical,  loud   call-note   was 
heard  everywhere,  this  being  the  most  noisy  bird  of  the  forest. 

None  of  the  specimens  I  have  seen  from  Florida  are  as  large  as  those 
from  the  Middle  States.  The  colors  of  the  former  are  also  somewhat 
brighter,  especially  in  the  females,  in  which  the  brownish-vellow  of  the 
lower  parts  is  not  only  much  deeper,  but  a  large  proportion  have  the  breast 
and  middle  of  the  abdomen  strongly  tinged  with  bright  red,  giving  a  very 
different  appearance  from  northern  females. 

The  following  measurements  of  fifty-eight  specimens  shows  the  amount 
of  variation  in  size  in  specimens  from  the  same  locality.  The  females,  it 
will  be  seen,  average  a  little  smaller  than  the  males,  but  the  sexual 
difference  ir.  this  respect  is  not  very  great.  The  range  of  variation, 
which  is  much  less  in  this  species  than  in  many,  is  as  follows:  In  the 
males:  Length,  7.75  to  9.10;  alar  extent,  11.00  to  11.78;  wing,  3.50  to 
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3.85  ;  tail,  3.40  to  4.20;  tarsus,  .fi2  to  .80.    In  tin-  feOMfol  I   Length,  7 
8.75;  alar  extent,  10.70  to  11.75  ;  wing,  3.25  to  8  85  :  tail,  8.40  to  4.10  ; 
tarsus,  .62  to   75     Average  size  of  the  malet  :  Length,  8.46  ;  alar  extent, 
11.48;  wing,  8.63;    tail,  8.8f.     Average  of  the  females:    Length,  8.27; 

alar  extent,  11.27;  wing,  8.68;  tail,  3.77. 

Measurements  of  Florida  Specimens  of  Cardin.vlis  virgini  vnus. 
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54  *    Pipilo  erythrophthalmus  Vieillot.    Chewin'k. 
Exceedingly  numerous. 

Mr.  C.  J.  Maynard  detected  an  interesting  local  race  or  variety  of  this 
bird  at  Dummitt's.  Besides  having  the  irides  yellowish-white  instead  of 
red,  there  is  less  white  at  the  base  of  the  primaries,  less  skirting  the 
secondaries,  and  much  less  on  the  tail.  The  whole  bird  is  also  smaller. 
The  white  on  the  tail  generally  extends  only  to  the  three  outer  pairs  of 
feathers;  in  the  common  northern  form  it  extends  over  the  four  outer 
pairs,  and  on  the  first  is  much  more  extended  than  in  the  Florida  one. 
The  tail  of  the  common  form,  with  the  outer  pair  of  feathers  removed, 
would  resemble,  in  respect  to  the  distribution  and  extent  of  the  white,  that 
of  the  Florida  bird.  The  song  of  this  bird,  as  I  heard  it  at  Jacksonville 
in  April,  is  quite  different  from  that  of  the  northern  bird,  it  being  ordinarily 
only  about  half  as  long,  and  uttered  with  much  less  spirit.  As  is  well 
known,  the  song  of  the  towhe,  or  chewink,  at  the  north  consists  of  two 
parts,  nearly  equal  in  length  but  otherwise  quite  different.  In  the  Florida 
bird  the  last  half  is  almost  entirely  omitted.  According  to  Mr.  Maynard, 
this  variety  is  almost  the  only  one  occurring  on  Indian  River,  and  of  which 
he  brought  home  some  forty  or  more  specimens.  I  found  also  one  among 
half  a  dozen  I  shot  at  Jacksonville  in  January.  In  April,  among  a  few 
towhes  exposed  in  cages  for  sale  in  the  market,  were  several  of  this  kind. 
There  is  probably  a  large  proportion  of  northern  birds  among  the  Pipilones 
of  Northern  Florida  in  winter,  while  probably  in  summer  the  majority  are 
of  the  southern  type  above  described,  as  are  those  of  Middle  and  Southern 
Florida,  doubtless,  at  all  seasons. 

Had  this  form  been  discovered  ten,  or  even  five  years  since,  it  would 
probably  have  been  regarded  by  most  ornithologists  as  entitled  to  specific 
rank,  and  not  as  a  local  race  of  P.  erythrophthalmus,  as  it  evidently  is. 
Indeed,  there  are  many  species  still  on  our  lists  that  are  far  less  entitled  to 
rank  as  species  than  this,  but  which,  though  at  first  only  provisionally 
adopted,  have  become  traditionally  established  as  valid  species. 

The  two  tables  of  measurements  of  specimens  of  this  species  given 
below,  with  Table  J  (p.  212),  show  the  difference  in  size  that  obtains  be- 
tween Massachusetts  and  Florida  specimens.  The  first  table  embraces 
twenty-nine  specimens  (nineteen  males  and  ten  females)  of  the  white- 
eyed  Florida  type;  the  second  table  embraces  sixteen  specimens  (ten 
males  and  six  females)  of  the  common  northern  type  from  Eastern  M 
chusetts ;  the  measurements  of  twenty  other  Massachusetts  males  having 
been  also  already  given  in  Table  J,  on  p.  212.  The  following  are  the 
extremes  of  the  two  series.  Northern  type,  males  :  Length.  7.50  and  8.80; 
alar  extent,  10.00  and  12.25;  wing,  3.17  and  3.90;  tail,  3.30  and  3.93; 
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Measurements  of  Specimens  of  PlPlLO    EBTTHBOFHTHALMU8  from 

Indian  River.  Florida. 
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Measurements  of  Specimens  of  Pipilo  erythropiithalmus  from 

Eastern  Massachusetts. 
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tarsus,  .98  and  1.13.     Southern  type,  males  :   Length,  7.20  and  8.50  ;  alar 
extent,  9.50  and  11.30;  wing,  2.80  and  3.50  ;  tail,  3.25  and  3.90;  tarsus, 


284  3ULLETIN   OF  THE 

.80  and  1.09.  The  females  in  both  cases  average  a  little  smaller  than  the 
males.  The  average  dimensions  of  thirty  northern  males  are  as  follows  : 
Length,  8.19  ;  alar  extent,  11.32  ;  wing,  3.43  ;  tail,  3.66  ;  tarsus,  1.06.  Of 
nineteen  southern  males:  Length,  7.88;  alar  extent,  9.88;  wing,  3.13; 
tail,  3.56  ;  tarsus,  .94.  The  measurements  given  in  the  two  preceding 
tables  were  all  taken  by  Mr.  Maynard  from  fresh  specimens. 

Other  species  of  Fringillidce  that  from  their  general  distribution  one 
naturally  expects  to  meet  with  in  East  Florida  in  winter,  but  which,  so 
far  as  I  can  learn,  have  not  yet  been  met  with  there,  are  the  Yellow- 
winged  Sparrow  (Coturniculus  passerinus),  Black-throated  Bunting 
(Euspiza  atnericana),  Indigo  Bird  (Cyanospiza  cyanea),  and  the  Non- 
pariel  (C.  ciris).  Specimens  of  the  latter,  collected  at  Cape  Florida  in 
winter,  have  been  received  at  the  Museum,  and  it  was  taken  in  April 
at  Jacksonville  and  St.  Augustine  by  Mr.  Thurston  and  Mr.  L.  L. 
Thaxter. 

ICTERID-S3. 

55.f    Molothrus  pecoris  Summon.    Cow  Blackbird. 
Not  numerous.     Sometimes  seen  in  small  parties  by  themselves,  but 
more  frequently  associating  with  the  red-wings  and  grackles. 

56*    Agelseus  phOBniceus  Vieillot.     Red-wixged  Blackbird. 
Abundant.     Apparently  chiefly  Florida  born  birds  seen,  especially 
in  February  and  March.     The  sexes  were  usually  in  separate  flocks. 

The  differences  in  respect  to  size  and  color  between  Florida  and  Xew 
England  specimens  usually  seen  in  individuals  of  the  same  species  from 
these  localities  are  very  marked  in  the  present  species,  especially  in  re- 
spect to  color.  In  no  group,  in  fact,  is  it  generally  more  so  than  in  the 
Icteridce. 

In  the  Florida  red-wings  the  general  form  is  slenderer  and  more  deli- 
cate, the  bill  relatively  longer  and  more  pointed,  and  the  general  color 
more  intense  and  lustrous.  The  difference  is  particularly  marked  in  the 
shoulder-patch,  in  which  the  red  of  its  anterior  portion  is  darker,  approach- 
ing bright  orange,  and  the  posterior  part,  which  in  the  northern  bird  is 
usually  pale  cream-color,  whitish,  or  even  nearly  pure  white,  is  orange- 
yellow, —  very  nearly  as  in  the  A.  gubernat or  of  the  Pacific  States.  The 
difference  in  color,  size,  and  especially  in  the  form  of  the  bill,  is  much 
greater  than  the  differences  existing  between  many  currently  received 
species  of  Forth  American  birds,  and  it  is  surprising  that  the  two  forms 
have  not  been  specifically  separated.  I  can  only  account  for  it  on  the  sup- 
position that  specimens  from  Florida  and  the  Gulf  States  have  not  fallen 
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into  the  hands  of  the  assiduous  species  hunters.     As  remarked  in  Part  III 
(p.  23t),  Florida  and  New  England  specimen!  are  ai  different  from  each 

other  as  are  die  so-called  Agelanu  phceniceus  of  the  Northeastern  States, 

the  A.  tricolor  and  the  A.  gubernator  from  each  other. 

Specimens  of  A.  pkozniceus  from  Louisiana  I  find  correspond  very  nearly 
in  every  respect  with  the  specimens  from  Florida.  I  have  also  before  me 
one  specimen  from  Maine  with  the  shoulder-patch  as  highly  colored,  and 
with  nearly  as  long  a  bill  as  is  found  in  the  specinv  D8  from  Florida. 

Plate  VI  shows  the  average  form  of  the  bill  in  Florida  and  Massachu- 
setts specimens,  and  the  annexed  table  of  measurements  the  difference  in 
general  size.     They  also  illustrate  individual  variation. 

The  following  measurements  of  seventy  specimens  of  this  species  from 
Massachusetts  (forty  males  and  thirty  females),  eighteen  specimens  from 
South  Carolina  and  Florida  (eleven  males  and  seven  females),  and  thirteen 
specimens  from  California  (four  males  and  nine  females),  exhibit,  besides 
the  average  size  and  the  individual  variation  at  the  same  locality  (espe- 
cially in  the  case  of  those  from  Massachusetts),  several  interesting  facts  iu 
respect  to  geographical  variation.  While  the  northern  specimens  (see  the 
summary  of  these  measurements  given  below)  are  somewhat  larger  than 
the  southern  ones,  the  latter  have  the  longer  head  (including  the  bill),  and 
also  the  longer  bill.  The  height  and  width  of  the  bill  at  the  base  re- 
maining essentially  the  same  in  both,  the  southern  ones  have  the  bill 
relatively  more  attenuated.  The  difference  in  this  respect  is  more  strik- 
ing than  the  measurements  given  seem  to  indicate.  The'  California 
specimens  closely  resemble  those  from  Florida,  not  only  in  respect  to  size, 
but  in  regard  to  the  size  and  form  of  the  bill,  and  also  in  respect  to  color  ; 
these,  as  well  as  the  Florida  ones,  belonging  to  the  southern  type.  As 
previously  remarked,  they  bear  a  much  closer  resemblance  to  the  Florida 
form  in  every  respect  than  to  that  found  in  New  England.* 

The  individual  variation  in  this  species  seems  to  be  very  great  every- 
where, the  variation  in  specimens  of  the  same  sex  from   the  same  locality 

being  fully  fifteen  per  cent  of  the  average  si/e  at  that  locality. 

*  The  affinities  of  A gelceus  gubernator  ami  A.  tricolor  with  A.  pkmdcem  are  acknowl- 
edged to  be  exceedingly  close.  Professor  Baird  cite,  in  hi.  Birds  of  North  America, 
one  specimen  of  the  A.  phceniceus  from  San  Jose', California, and  the  from  Fort  Stella- 
coom,  W.  T.  He  also  cites  specimens  of  .1.  gubernator  from  Petahuna  and  San  Fran- 
eisco,  Cal. ;  but  Dr.  Cooper  regards  this  ipeoies  u  "  limited  to  the  interior  of  the  State  " 
(California),  while  those  found  along  the  roast,  he  Bays,  clearly  resemble  the  eastern 
bird.  (Ornithology  of  California,  Vol.  I,  p.  26*.)«  From  the  dose  resemblance,  already 
alluded  to,  of  both  the  A.  gubernator  and  A.  tricolor  to  A.  phamotm,  and  their  occur- 
rence mainly  in  the  hot  valleys  of  California  and  the  region  more  to  the  --nth- 
ward,  I  can  scarcely  doubt  that  these  forms  especially  .1.  gnbernator,  arc  the  southern 
smaller,  brighter  colored,  more  attenuated  billed  western  bomologues  o\  the  similar 
eastern  form  from  Florida  and  the  Gulf  States. 
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Measurements  of  Northern  Specimens  of  Agel^eus  phceniceus. 


6 

00  • 

it 

Locality. 

Date. 

Collector. 

c 

"3 

•0 
3 
S 

Bill. 

d 

0) 

-  1 

A 

6 

P 

an 

m 
►J 

u 

< 

j* 

H 

1 

.87 

"15 
46 

T3 

"^37 

.40 

1274 
9577 

Vassalboro' 
Waterville, 

Me. 

it 

\Tl*       T^f>plff*T* 

9  40 
9.46 

14.90 

4J35  3.82  L82 
4.82  3.S*-  1  77 



3 

June20,'64 

I'll       -Otri_r\.t_I 

C  E.  Hamlin 

14.75 

.87 

391 

— 

d 

Maiden, 

Mass. 

1859 

D.  Higgins 

9.35 

14.75 

4.67  3  75  1.76 

.86 

47 

.40 

96 

— 

d 

it 

ii 

ii 

it 

9.15 

14.35 

4.55  3.50  1.75 

.80 

.50 

-37 

392 



d 

<i 

ii 

ii 

" 

9.20 

14  75  4.71*3  66  1.82 

.89 

.47     38 

92 



d 

K 

ii 

ii 

ii 

9.25 

14.50  4.75  3.82  1.80 

.92     50    .40 

93 

— 

d 

it 

ii 

ii 

it 

9.20 

14.40  4  50  3.45  1-85 

.88    .45     40 

94 

— 

d 

ii 

ii 

ii 

ii 

9.00 

14.25  4.60  355  170 

.90    .5(i    .38 

95 

— 

3 

it 

ii 

ii 

ii 

900 

15.10 

4.65  3.65  L83 

95     50 

.40 

393 

— 

d 

it 

ii 

it 

it 

9.00 

14.55 

4.65  3  351.82 

84     45 

37 

394 

— 

d 

it 

ii 

it 

ii 

8.40 

14.10 

4.50  3.401.60 

•75     46 

40 

5727 

— 

d 

Concord, 

ii 

ti 

H.  Mann 

8  58 

13.95  4  50  3.46  178 

.92    .48     40 

5723 

— 

3 

ii 

ii 

ii 

it 

8  45 

14.45  4.55  3  35  175 

90     43     45 

5724 

— 

3 

it 

ii 

it 

it 

8.40 

14  25  4.43  3.12  1.80 

.84    .45 

38 

5729 

— 

d 

ii 

ii 

it 

ii 

9.00 

14.51  4.54  3.33  1.82 

85    .47 

39 

5720 

— 

d 

it 

ii 

it 

ii 

9.20 

14.95  4.75  3.75  1.80 

87    .41 

38 

5720 

— 

3 

u 

■    ii 

ii 

it 

9  05 

15-00  4.86  3.86  1  B4 

•88    .44     37 

5721 

— 

d 

ii 

it 

it 

ii 

9.70 

14.88  4.68  3  8(1  1  77 

.92     46    .40 

5722 

— 

3 

u 

ii 

ii 

it 

9  00 

14.50  4.66  3.651.74 

83     43    38 

5725 

— 

d 

" 

ii 

it 

ii 

9.85 

14.25  4.73  3.76  1  85 

■93    .43    35 

5728 

— 

3 

« 

ii 

ti 

ti 

9.25 

14.50  4.60  3.81 

1.78 

.88 

44     33 

5732 

— 

3 

ii 

it 

ii 

H 

9  58 

14.02  4  74  3  85 

1.88 

.91 

4<     0* 

10096 

— 

3 

Ipswich, 

ii 

June  14,'68 

J.  A.  Allen 

9.15 

14.50  4.70  3.78 

1.79 

92 

44    .40 

1674 



3 

Springfield, 

ii 

June  26, '62 

ti 

9.00 

14H0  4.59  3.42 

1.62 

87 

45     40 

1675 

— 

3 

u 

it 

June  26/62 

" 

9.25 

15  00  4  82;3.73 

1.84 

.93 

46     43 

1782 

d 

a 

ii 

July  12,'62 

" 

9  50 

14.50  4.62  3  65 

1.94 

.97 

.45     37 

1781 

— 

3 

it 

it 

July  12, '62 

" 

9  00 

14.60  4.50 '3.38 

1.80 

.86 

.43     40 

626 

— 

3 

Auburndale,  " 

Mar.  23/57 

S.  Tenney 

9  62 

1535  4.87  3.77 

1.8r 

.91 

43 

40 

1022 



d  Wenham, 

ii 

May  —,'61 

J.  Bartlett 

9.25 

15.0O4  07  3.55 

1.84 

.89 

.48 

43 



114 

3  Newton, 

ii 

Mar.  13/68 

C.  J.  Maynard 

8.75 

14.83  4.70  8.68 

— 

— 

— 

— 



180 

3       " 

ii 

Mar  28/68 

it 

938 

15.(04  75'aeo 

— 

— 

— 

— 



214 

d\      " 

it 

Apr.  11/68 

ti 

8.90 

14  8614.60  3.62 

— 

— 

— 

— 



261]  cT  Weston, 

ii 

Apr.  18/68 

" 

9.52 

15  00  4.82  3.80 

— 

— 

— 

— 



302'cf  Newton, 

ii 

Apr.  23/68 

9.00 

15.00  4.66  8.65 

— 

— 

— 

— 



323  tf       " 

it 

Apr.  25/68 

ii 

900 

I5.i(i4  85  3  40 



— 

— 

— 



352!  c?  Weston, 

i. 

May     1/68 

tt 

9  16 

15  1<>  4  SO  3.70 

— 

— 

— 

— 



371 

3  Newton, 

it 

May     5/68 

ii 

9.00 

15.00  6.00  8.90 

— 

— 

— 

— 



351 

d\      " 

ii 

May    1/68 

ii 

9.50 

15  26  4  92  3.85 

— 

— 

— 

— 



417 

3  W  eston , 

ii 

May     9/68 

it 

9.50 

15  15  4.9113  77 

— 

— 

— 

— 



3047 

3  Newton, 

ii 

Mar.  23/70 

it 

9  5" 

15.1  0  4.60  3  56 

— 

— 

— 

— 

9843 

9844 

399 

2  Milltown, 
$  'Maiden, 

Me. 

G.  A.Boardman 

8.00 

12.60  395  3.05 

1  57 

73 

as 

ti 

S  1.(1 

12  60  4  08  310 
11.75  8 

1.01 

1  54 

3d 



Mass. 

1859 

D.  Higgins 

7  50 

14s 

.72    .42 

33 

396 

— 

V        " 

ii 

•' 

" 

7.75 

12  3'i  3  90  3.06 

1  60 

32 

35 

97 

— 

V 

ii 

ii 

ii 

it 

7.35 

11.75  S 

1  66 

.7o     40 

402 



9 

it 

ii 

ii 

ti 

s  66 

13.55  4.26  8.15 

1.66 

.75    .44 

.41 

398 



9 

ii 

ii 

ti 

it 

8.06 

13.60  4.16  8.10 

167 

77    .43 

36 

98 



9 

ii 

ii 

ii 

it 

7.75 

12.10  374  2.07 

158 

72    .37     33 

403 



9 

ii 

ii 

ii 

ti 

7  12 

1  62 

.73    .37 

36 

397 

9 

ii 

ti 

it 

it 

7  ,')!  i 

.70  2.9S 

1  68 

76 

33 

395 



9 

- 

ii 

ii 

ii 

7.40 

1250  4.11  2  0S 

150 

70 

99 



" 

ii 

ii 

ii 

7  45 

U  60  8.76  2.90 

5780 

6 

f*/"*tlPf*7,l'? 

ii 

II.  Mann 

775 

12.50  3  80  8.02 

1.54 

.70 

4(i 

33 

1611 



9 

Springfield, 

ii 

July  15.  '62 

J.  A.  Allen 

7  ;',(  I 

1  68 

1689 

— 

9 

ii 

ii 

June  20. "02 

ii 

7  66 

.67  2.82 

154 

.7c 

88 

3I 

L672 

— 

? 

ii 

ii 

June  26/62 

ii 

7.86 

76  2.89 

1  60 

.4(1 

38 

1673 

— 

9 

41 

ii 

June  26/62 

ti 

7.75 

12  00  3  77  2 

1  57 

37 

K 179 



2 

n 

ii 

June  26/62 

ti 

8.00 

0  I  66 

36 

1680 

— 

2 

ii 

ti 

June  26/62 

tt 

8.00 

12.101    ■ 

163 

38 

— 



350 

Weston, 

it 

Apr.  80/68 

0.  J-  Mavnanl 

7  7:;  12  61  8 

— 

— 

— 



850 

v 

Ipswich, 

ii 

June  15/68 

it 

7.46  18.60  4  l 

— 

— 

— 

— 



891 

V 

Kssex, 

ti 

June  17/68 

it 

8.00  12  35  400  8.00 

— 

— 

-- 

— 



898  V 

ii 

1 1 

June  17/68 

ti 

7  75  12.54  8  ; 

— 

— 

— 

— 



1098  V 

Wiltham, 

" 

Aug.  —/OS 

ii 

7  16  12 

— 

— 

— 

— 



1076  - 

" 

it 

Aug. 

ii 

7.67 

12.80  8  - 

— 

— 

- 

— 

1096  V 

ii 

Aug.  —.'os 

tt 

7.50 

1240  3.96  2.72 

— 

— 

— 

— 



1007 

i   Newton, 

ti 

Aug.  —,'68 

" 

7.76  1280  8.71  2  B0 

— 

— 

— 

— 

HHts 

9  w.'iith.-iui. 

it 

Aug. 

ti 

7.50  12.008  - 

—     — 

— 

— 



1099  2  Weston, 

it 

Aug.  —,'68 

ti 

7.60  12.10867  2  80 

—     — 

— 

— 



Newton, 

" 

June    8/69 

it 

7.50  12.00  4.00  2.90 

—     — 

— 

— 
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Measurements  of  Southern  Specimens  of  AOBLJEUB   iii'Inkeus. 


N 

d 
d 

|  i 

i      -       -Z      & 

3 \<  |* I1 

4126 

} 

Locality 

Date. 

Collector. 

= 

— • 

s 

.45 

3j 
37 

Charleston,  i 

l.  0. 

L    A:M>-iz 

4127 

— 

r/ 

ti 

H 

. 

880  14                  '-'•  1.74 

87 

.40 

4128 



f 

a 

l< 

9  16  1  i                 r21.80 

.40 

1129 



f 

u 

II 

9.06  18.60  i  ■'.:  ■■',  16  1.79 

m    a 

412:> 



f 

u 

9.06  ii  12  »  12., 

1  94 





,' 

Eawklnarllle,Fla. 

Mar.  I5,'fl9 

J.  A   Allen 

8.26  1360  1 

— 

— 



— 

1928 

t 

Jacksonville, 

(I 

Deo.  81,'69 

(,'.  J.  Mai  nard 

9  l'»  1 1  90  4  ;:,::.> 

— 

— 



— 

1066  i  L929    •■ 

ii 

it 

Dec.  8V69 

U 

9.20  14 

— 

— 

— 

— 

mvil  2018   •• 

ii 

ii 

Dec    81,'69 

ii 

B.80  l»  1"-  »  55  8  58 

— 

— 

— 

— 

10674  2662   f 

Dunimitt's, 

ii 

Mar.    8/69 

ii 

960  li  20  1  : 

— 

— 

— 

— 

10678  2460    ' 

it 

ii 

Feb.  24, '69 

ii 

8.60  14.00  \  75  8  16 

— 

— 

— 

— 

6168   — 

5 

Hilicrnia, 

Ii 

.inn.  :;> ,'69 

J.  A.  Allen 

765  12.60  8  - 



— 

— 

— 

5154    - 

ti 

n 

.Ian.   80/69 

ii 

7.85  12.608 

— 

— 



— 

6165   — 

□ 

,i 

11 

Jan.  30/69 

ii 

7.80  12  96         820 

— 





— 

mi  — 

4 

it 

<; 

Jan.  30/69 

ii 

8.00  l--7-::  - 

— 

— 

_     — 

i  — 

V 

Welaka, 

ii 

Feb.    8/69 

it 

765  12.50  3  76  2  80 

' — 

— 

—     — 

5208   — 

V 

ii 

Ii 

Feb.     8/69 

ii 

7.60  1 1              -  76    - 

— 

—     — 

5210    — 

I 

ii 

II 

Feb.    8/69 

ii 

7.65  12.55  3.95    —  I  — 

— 

—    — 

Measurements  of  California  Specimens  o/'Agkl^eus  phcenici  i  3. 


0Q 

Locality. 

Date. 

Collector. 

ii 

to 

9 

3 

m 

tio 

3 

i 

5885 

rt 

Winter  '59 -'60 

< 

6- 

San  Francisco,  Cal. 

A.  A_msmz 

8.50 

14.98 

4.83 

8.50 

5884 

r? 

ii                 it 

Winter   '59  -"60 

tt 

8.75 

15  05 

4  96 

1.74 

rf 

it                 ti 

Winter   '59 -'60 

tt 

8.60 

1 1  56 

447 

809 

1.90 

2188 

rf 

GulfofGeorgia,W.T. 

Sept.  — ,  '60 

tt 

8.71 

1350 

4.45 

3.26 

1.76 

6889 

? 

San  Francisco,  Cal. 

Winter    »69     ?60 

it 

758 

12*il 

4.03 

2.78 

6898 

tt                it 

Winter    »59-'60 

tt 

755 

12.35 

3.96 

247 

1  46 

it                it 

Winter    'oO-V.n 

it 

7.81 

12.S0 

4.25 

1  64 

6890    $ 

it                ii 

Winter   '59  -  '60 

ti 

750 

12.75 

394 

2.47 

1.56 

6886    9 

it                ii 

Winter    »69-'60 

T.  G.  Cary 

7.82 

12.77 

1   04 

2i  175 

9 

tt                tt 

Winter    »59     HJO 

tt 

8.29 

L8.27 

4  82 

8.00 

1  82 

2D74 

9 

it                ti 

Winter   '59 -'60 

ti 

8.18 

18.26 

3.S5 

1.67 

2078 

9 

it                tt 

Winter   »69-'60 

it 

8.50 

13.00 

4.16 

310 

165 

6888 

9 

it                ii 

Winter   '59 -'60 

A.  Agassiz 

7.25 

12.25 

3  90 

3.71 

1.50 

Summary  of  the  above  Measurements  of  Specimens  of  AoELJEUS 

PHCENICEU8. 


Locality. 

M 

w 

to 

a 

"k 

-3 

r3 

a 

g 

2 

it 

CO 

t 

QQ 

40 

0 

< 

11.71 

4  69 

8.68 

3 
1.7'.'- 

a 
~ .88* 

- 

M  issaohusettfl    ] 

Aver. 

9.16 

28 

Aver. 

1224 

8.86 

2  98 

1  57 1 

South  Carolina   | 
and  Florida    ( 

t 

11 

Aver. 

9.02 

11.11 

4.62 

8.61 

l  88 

m 

.46) 

7 

Am  r. 

7  78 

12  '1 

8  38 

— 



California          j 

t 

7 
9 

Aver. 
Aver. 

8.64 
7.88 

L4.62 

12.70 

4.67 
4.00 

8.80 
2.99 

1.78 

1  67 

— 

— 

— 

(f 

40 

Max. 

9.86 

L6  85 

5.00 

8.90 

1.94* 

M  i-s.ichusetts    < 

40 

Min. 

8.4D 

L8.95 

4.48 

8  12 

1.60* 

.7.'.* 

9 

28 

M  i\. 

8  66 

18.55 

4226 

8  16 

1.681 

.89 

I 

§ 

28 

Min. 

7.;;:» 

11.25 

2  66 

1.481 

871 

f 

11 

Max. 

!l..r>5 

11  90 

■1  SO 

1.94) 

1.001 

.60) 

Snath  Carolina  J 

^ 

11 

Min. 

*.2.r> 

18.60 

184 

;;  36 

1.74? 

- 

aud  Florida  1 

o 

7 

Max. 

B.00 

12.85 

8  90 

— 

— 

§ 

7 

Min. 

7.60 

L1.86 

8.68 

2.7:. 

— 







I 

C? 

i 

Max. 

8.75 

16.06 

t  96 

1  90 







California           \ 

7 

Min. 

1860 

i  us 

1.68 

_ 





o 

9 

Max. 

&60 

1.5.27 

i  82 

:;  B6 

1.67 







1 

$ 

9 

Min. 

7  26 

12  26 

2  17 

1  16 

— 

— 

— 

*  29  specimens. 


1  lvj  ipecinien* 


j  6  specimens. 
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57.*    Sturnella  ludoviciana  Swainson.    Meadow  Lark. 

Alauda  magna  Linne,  Syst.  Nat.,  I,  167,'  1758.  —  Wilson,  Am.  Orn.,  Ill,  20, 

pi.  xix,  1811. 
Sturnus  ludovicianus  Linne,  Syst.  Nat.,  I,  290,  1766.  —  Bonap.,  Joura.  Phil. 

Acad.   Nat.   Sci.,   IV,   180,   1824.  —  Nutt all,  Man.   Orn.,  I,  147,  1832. 

—  Audubon,  Orn.  Biog.,  II,  216,  1834. 
Sturnus  collaris  Wagler,  Syst.  Avium,  I,  1827. 
Sturnella  ludoviciana  Swainson,  Faun.  Bor.  Am.,  II,  282,  1831. Bonap., 

Geog.  and  Comp.  List,  1838.  —Audubon,  Synop.  Am.  Birds,  148,  1839.— 

Cabanis,  Mus.  Hein.,  192,  1851.  —  Sclater,  Cat.  Am.  Birds,  139,  1862.— 

Cassin,  Proc.  Phil.  Acad.  Nat.  Sci.,  1866,  23. 
Sturnella  magna  Swainson,  Phil.  Mag.,  I,  436,  1827.  —  Baird,  Birds  N.  Am., 

535,  1858.  —Allen,  Mem.  Bost.  Soc.  Nat.  Hist.,  I,  496,  1868. 
Sturnella  collaris  Vieillot,  Analyse,  1816. 
Sturnella  hippocrepis  Wagler,  Isis,  1832,  281. —  Lawrence,  Ann.  N.  York 

Lyceum  N.  Hist.,  VII,  266,  1860.  —  Sclater,  Ibis,  1861,  79.  — Cassin, 

Proc.  Phil.  Acad.  Nat.  Sci.,  1866,  24. 
Sturnella  neglecta  Audubon,  Birds  of  Am.,  VII,  339,  pi.  cccclxxxvii,  1843. — 

Baird,  Birds  of  N.  Am.,  537,  1858.  —  Cassin,  Proc.  Phil.  Acad.  Nat.  Sci., 

1866,  23. 
Sturnella  mexicana  Sclater,  Ibis,  1861,  79.  —  Cassin,  Proc.  Phil.  Acad.  Nat. 

Sci.,  1866,  24. 
Sturnella  meridionalis  Sclater,  Ibis,  1861,  79.  —  Cassin,  Proc.  Phil.  Acad. 

Nat.  Sci.,  1866,  24. 

Abundant.     Found  chiefly  in  the  moister  parts  of  the  pineries. 

Somewhat  smaller  than  in  the  Northern  States,  but  in  most  cases  with 
longer  and  larger  bills,  brighter  colors,  and  a  quite  different  song.  The 
latter  somewhat  resembles  that  of  the  western  meadow  lark,  but  is  still  as 
distinct  from  it  in  its  general  character  as  it  is  from  that  of  the  New  Eng- 
land bird.  The  present  species  has  a  wide  geographical  range,  throughout 
the  greater  part  of  which  it  is  resident.  The  Alleghanian  fauna  forms  its 
northern  limit,  from  which  it  mostly  retires  during  winter.  To  the  south- 
ward it  extends  to  Cuba  and  the  other  larger  West  India  Islands,  through- 
out most  of  Central  America,  and  to  the  elevated  parts  of  Northern  South 
America.  It  ranges  westward  over  the  elevated  arid  plains  of  the  middle 
of  the  continent  to  the  Pacific.  As  might  be  expected,  it  is  not  quite  uni- 
form in  its  characters  at  all  points.  The  main  differences,  however, 
consist  merely  in  the  lighter  color  of  those  from  the  plains,  and  the 
smaller  size  of  those  from  the  south.  The  former  constitute  the  Sturnella 
neglecta  of  Audubon  and  most  other  writers  since  his  time.  In  Cuba  it  is 
the  St,  hippocrepis  of  Wagler  and  others,  and  the  Mexican  and  Guatemalan 
form  is  the  £.  mexicana  of  Sclater,  and   the   South  American   form   the  S 
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meridionalis  of  the  same  author.  Yet  the  distinctions  "between  them  are 
trivial,  all  of  these  so-called  specie;  having  DMO  generally  looked  upon  as 
doubtfully  distinct  from  the  &  ludoviciana  of  the  United  States,  especially 
the  three  last  named.  The  S.  collnris  of  Yicillot.  has  very  generally  been 
referred  by  subsequent  writers  to  the  S.  ludoviciana*  The  main  distinctive 
feature  of  the  S.  neglecta  has  been  its  song,  —  a  very  doubtful  basis  on 
which  to  found  a  species.  The  Florida  specimens  are  intermediate  in  size 
and  other  charac  ten  between  the  Cuban  and  New  England  represent- 
atives of  this  species.  As  already  remarked,  the  song  of  the  Florida  birds 
is  as  widely  different  from  that  of  the  New  England  bird  as  the  song  of 
the  latter  is  from  that  of  the  western  ones.  Concerning  the  affinities  of  S. 
neglecta  I  have  already  remarked.*  Concerning  those  of  the  other  sup- 
posed species,  I  may  well  borrow  the  appropriate  remarks  of  the  late  Mr. 
Cassin,  who  observes  in  respect  to  them,  in  his  "  Study  of  the  Icteridoz"  \ 
as  follows  :  — 

"  This  bird  [Stuniella  ludoviciana']  is  nearly  related  to  the  next  four 
species  of  this  genus  \_S.  neglecta,  S.  hippocrepis,  S.  mexicana,  S.  mtridio- 
nalU\  equally  in  structure  and  in  colors,  and  it  would  be  difficult  to  de- 
scribe by  positive  characters  either  species  of  this  group,  so  as  to  insure 
recognition  absolutely,  or  without  comparative  characters  being  given. 
....  No  other  genus  or  sub-genus  of  this  family  presents  so  many  species 
of  such  uniformity  of  structure  and  similarity  of  color,  and  there  are,  as- 
suredly, few  such  in  the  kingdom  of  birds."  Under  S.  neglecta  he  further 
remarks  in  respect  to  the  transition  that  is  so  apparent  between  it  and  S 
ludoviciana :  "  In  the  central  regions  of  North  America  it  is  possible  that 
a  hybrid  race  between  the  two  species  may  be  produced,  to  be  referred 
with  about  equal  propriety  to  either."  &*  hippocrepis,  he  says,  is  very 
nearly  related  to  S.  mexicana,  "and  can  scarcely  be  distinguished  from  it 
by  any  characters  which  seem  to  be  reliable."  He  thinks  it  to  be  some- 
what more  distinct,  however,  from  S.  neglecta.  Mr.  Lawrence  had  pre- 
viously remarked  that  the  S.  hippocrepis  is  somewhat  smaller  than  S. 
ludoviciana  of  the  United  States,  and  that  he  "  thinks  it  is  specifically 
distinct";  although  he  adds,  "  it  would  be  difficult  to  point  out  any  re- 
liable dilFerences  in  coloration,  especially  of  the  upper  plumage,  as  in- 
dividuals even  of  the  same  species  are  very  variable."]:  He  says,  further, 
that  specimens  of  it  from  Jalapa,  Mexico,  differ  u  only  in  the  pectoral  band 
appearing  broader  in  the  Mexican  bird,  and  the  tertials  much  shorter 
than  the  primaries,  but  this  last  may  not  be  a  reliable  character."     In  the- 

*  See  Memoirs  of  the  Boston  Soc.  Nat.  Hist.,  Vol.  I,  p.  494,  1868. 
t  Proceedings  of  the  Phil.  Acad.  Nat.  Sciences,  1SG6,  p.  23. 
t  Annals  of  New  York  Lyceum  of  Nat.  Hist.,  Vol.  VII,  266,  1860. 
VOL.  II.  19 
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following  year,  however,  Mr.  Sclater  separated  the  Mexican  bird  from 
those  of  Cuba  and  the  United  States,  under  the  name  5.  mexicana,  and 
also  the  South  American  under  the  name  S.  meridionalis.  Mr.  Cassin 
says  of  the  latter  :  "  Very  nearly  related  to  the  preceding  (S.  hippocrepis), 

if  distinct,  and  I  give  it,  at  present,  as  a  species  provisionally  only 

The  colors  of  the  upper  parts  seem  to  be  less  clearly  defined,  and  of  a 
slightly  different  style  and  pattern  from  the  preceding,  and  it  may  bear 
about  the  same  relation  to  that  species  (S.  hippocrepis)  that  S.  neglecta  does 
to  S.  ludoviciana.  Such  relation  I  hold  to  be  rather  probable  from  the 
specimens  now  at  hand." 

Having  given  the  views  of  the  describers  of  these  several  "  species,"  I 
may  add  that  I  have  seen  examples  of  each,  and  do  not  question  that  they 
should  all  be  referred  to  one.  As  is  evident  from  the  above-quoted  re- 
marks, these  different  species  gradually  pass  into  each  other,  —  the  S. 
magna  into  the  S.  neglecta,  the  S.  neglecta  into  the  S.  mexicana,  and 
the  S.  mexicana  into  the  S.  hippocrepis,  which  is  their  exact  geographical 
relation. 

In  regard  to  the  Florida  specimens,  as  compared  with  New  England 
ones,  the  most  striking  differences  consist  in  their  smaller  size  and 
much  brighter  colors,  especially  of  the  ventral  surface. 

The  following  tables  of  measurements  indicate  the  individual  and  sexual 
differences  in  size,  and  also  the  difference  in  size  between  specimens  from 
the  Northern  States  and  from  Florida. 

Measurements  of  Northern  Specimens  o/*Sturnella  ludoviciana. 


4862 
4863 


362 
868 

3i  i4 

365 

366 

367 

668 

669 

9764 

9765 

9766 

2646 

4042 

4102 


u 


416 
1100 
1134 
2696 
2698 
1700 
4045 
4061 
2738 


Locality. 

Newton, 
Walthani, 

Mass. 

ii 

ii 

Newton, 

ii 

Waltham, 
Newton, 
it 

ti 
ii 

it 

ii 

Maiden, 

(4 

ii 

l( 

ii 

<< 

o 

It 

it 

II 

ii 

II 

ii 

II 

ii 

Evanston 
it 

111. 

ii 

ii 

u 

Lawn  Ridge, " 

Concord,  Mass. 
ii              ii 

Date. 


Collector. 


May  8,  '68 

Aug.  6,  "68 

Aug.  19,  '68 

May  15,  '69 

May  15,  '69 

Aug.  6,  '68 

Aug.  2,  "69 

Aug.  2,  '69 

May  15,  "69 


C.  J.  Maynard 


D.  Higgins 


0.  Maroy 


K.  Butler 
F.  C.  Brown 


C 

2 


10.75 
10  20 
10.25 
10  75 
11.00 
10  20 
11.00 
1LO0 
B.78 

10.60 
10.88 
10.00 
10  75 

9.60 

9  76 

10.00 

9  60 

1026 

10.33 


•^ 


16.59 
1630 

1 5  86 

16  75 
17.00 
16.80 

17  (HI 

16.00 

14.00 

15.33 
15- 65 
15  05 

1400 

13  92 
14.66 

15.50 
1476 
16.00 
15.65 


5.13 

4  98 
4  B0 

515 
4.96 

600 
4.80 

4  17 
4.86 

4vJ 

ft.83 

4  33 
6.00 
4  16 

4.50 
4.74 
4.66 
4.77 
4.67 


350 
290 
2.92 
3  35 
335 
290 
8.40 
3.35 

2.90 
3  11 
3  13 
314 
3  30 

305 

ol0 
3.15 

2.S3 
3.08 
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Measurements  of  Florida  Specimens  of  STUBHELLA  ludoviciana. 


M.  C   Z. 
No. 

o 
55 

=3 
O 

Locality. 

Date. 

Collector. 

A 

a 
J 

•< 

u 

a 

% 
450 

i 



206 1' 

d 

Jacksonville 

Jan. 

24 »,  'tl'.t 

(J.  J.  May  nurd 

9.55 

15.60 



2817 

d 

Uunniiitt's 

Ms; 

15,  '69 

1 1 

10.20 

15  10 

4.60 



2816 

d 

" 

May 

16,  '89 

ii 

1000 

15  15 

4.60 

6886 



d 

Enterprise 

M;ir. 

4,  '68 

J.  A.  Allen 

:•  75 

n  ;:> 

— 



d 

ii 

Mar. 

4,  '69 

" 

M0 

Mil 



d 

" 

Mar. 

4,  '69 

ii 

B  To 

6868 



d 

Hiwkinsville 

Mar. 

12,  r,'J 

ii 

9  76 

3.05 

6869 



d 

(i 

Mar. 

12,  '69 

ii 

1 1  76 

4.25 

6871 



d 

ii 

Mar. 

12,  »69 

ii 

10.00 

15  76 





9 

Volusia 

Mar. 

17,  >69 

ii 

8.75 

4.06 



5370 



Hawkiusville 

Mir. 

12,  '69 

it 

8.90 

li  15 

4  10 

6372 



y 

ii 

Mar. 

12,  '69 

ii 

9-60 

14  66 

2.90 

6126 



0 

Jacksonville 

Jan. 

19,  '69 

ii 

875 

14226 

4  90 



2072 

6 

1. 

Jan. 

20,  '69 

C.  J.  Maynard 

8.75 

14.00 

4.40 



21  Hi  t 

6 

i< 

Jan. 

20,  '69 

" 

8.50 

18  55 



2070 

o 

«i 

Jan. 

20,  -69 

ii 

8.75 

18.00 

4.00 

2068 

6 

ii 

Jan. 

ii 

9.25 

1 1  76 

4  :.'  1 



2069 

6 

ii 

Jan. 

20, '69 

ii 

8.76 

14  2.-) 

4'2o 

2  40 



2071 

Q 

ii 

Jan. 

20,  '69 

ii 

9.00 

14.00 

430 

280 



2061 

6 

ii 

Jan. 

20,  v,:t 

ii 

9.60 

14.75 

465 

- 



2791 

9 

ii 

Apr. 

15,  '69 

ii 

9.05 

14  00 

4  10 

2.88 

Tlie  following  is  a  tabulated  summary  of  the  two  preceding  tables :  — 


No.  of 
Speci- 
mens. 

M 

to 

Locality. 

Length. 

Alar 
Extent. 

~  10.30 

Wing. 

Tail. 

15 

d 

Northern  States 

Average 

10.43 

4.91 

3  16 

8 

V 

ii 

Average 

9.55 

14  43 

4  29 

15 

d 

ii 

Maximum 

11.00 

17.00 

6.15 

350 

15 

d 

ii 

Minimum 

10.00 

15.06 

4  74 

2-83 

8 

ii 

Maximum 

9.75 

15  65 

4  5') 

3.10 

8 

£ 

ii 

Minimum 

8.90 

1350 

4.15 

2.50 

9 

d 

Florida 

Average 

9.81 

15  70 

4.47 

2.S5 

12 

9 

ii 

Average 

8.93 

14.09 

4  22 

257 

9 

d 

ii 

Maximum 

1020 

15.75 

4.00 

3.20 

9 

d 

ii 

Minimum 

9  50 

14.75 

4.25 

&9 

12 

9 

ii 

Maximum 

9.50 

14.75 

4  65 

2.90 

12 

V 

i< 

Minimum 

8.50 

13.00 

3.90 

2.40 

58.t    Scolecophagus  ferrugineus  Staunton.    Rusty  Grackle. 
Abundant.     Occasionally  met  with  in  large  flocks. 

59.*     Quiscalus  purpureus   Cassin.     Purple  Gracicle. 

Gracula  quiscula  Linne,  Syst.  Nat.,  I,  165,  1766.  —  Wilson,  Am.  Om.,  Ill, 

44,  pi.  xxi,  &g.  4,  1811. 
Gracula  barita  Linne,  Syst.  Nat,  165,1766.  —  Ord,  Journ.  Phil.  Acad.  Nat. 

Sci.,  I,  253,  1818. 
Gracula  purpurea  Bartram,  Travels,  2S9,  1791.    (No  description.) 
?  Oriolus  htdovicianus  Gmelin,  Syst.  Nat.,  387,  1788. 
Quiscalus  baritus  Vieillot,  Nouv.  Diet.,  XX VIII,  487,  1819.  —  Baird,  Birds 

North  Amer.,  556,  pi.  xxvii,  1858.  —  Cassin,  Proe.  Phil.  Acad.  Nat.  Sci., 

1866,  405. 
Quiscalus  versicolor  Vieillot,  Nouv.  Diet,  XXVIII  488,  1819.  —  Bonaparte, 

Swainson,  Ncttall,  Audubon,  Baird. 
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Quiscalus  purpureus  Cassin,  Proc.  Phil.  Acad.  Nat.  Sci.,  1866,  403. — Ridg- 

WAY,  Ibid.,  1869,  133. 
Quiscalus  purpuratus  Swain.,  Lardner's  Cab.  Cyclop.,  299,  1838  (female). 
?  Quiscalus  lugubris  Swain.,  Lardner's  Cab.  Cyclop.,  299,  1838.  —  ?  Cassin, 

Proc.  Phil.  Acad  Nat.  Sci.,  1866,  408. 
Quiscalus  injlexirostris  Swain.,  Lardner's  Cab.  Cyclop.,  300,  1838.  —  Cassin, 

Proc.  Phil.  Acad.  Nat.  Sci.,  1866,  407. 
Quiscalus  crassirostris  Swain.,  Lardner's  Cab.  Cyclop.,  355,  1838.  —  Gosse, 

Birds  of  Jamaica,  217,  1847. 
Quiscalus  aglceus  Baird,  Amer.  Journ.  Sci.  and  Arts,  XLI,  87, 1866.  —  Cassin, 

Proc.  Phil.  Acad.  Nat.  Sci.,  1866,  404.  —  Ridgway,  Ibid.,  1869,  135. 
Quiscalus  ameus  Ridgway,  Ibid.,  134. 
Quiscalus  mexicanus  Cassin,  Ibid.,  1866,  408. 
Quiscalus  Gundlachii  Cassin,  Ibid.,  406. 
Quiscalus  brachypterus  Cassin,  Ibid.,  406. 
Quiscalus  niger  Cassin,  Ibid.,  407. 
?  Quiscalus  rectirostris  Cassin,  Ibid.,  409. 
Chalcophanes  quiscalus  Wagler,  Syst.  Avium,  1827.  —  Cabanis,  Mus.  Hein., 

197,  1851. 
Chalcophanes  baritus  Wagler,  Syst.  Avium,  1827.  —  Cabanis,  Mus.  Hein., 

197,  1851 

Very  abundant  everywhere.    Flocks  containing  many  hundreds  were 
frequently  met  with. 

As  already  remarked  in  Part  III,  few  species  present  such  marked 
climatic  variations  as  the  present,  or  better  illustrate  the  three  prin- 
cipal laws  of  geographical  variation  already  enumerated  ;  namely,  a  de- 
crease in  general  size  from  the  north  southward,  and  at  the  same  time 
an  increase  in  the  length  and  slenderness  of  the  bill,  and  an  increase 
in  the  intensity  and  brilliancy  of  the  color  of  the  plumage.  Far  to  the 
north,  as  in  Labrador,  the  colder  parts  of  Canada,  and  Northern  New  Bag- 
land,  the  bill  is  shortest  and  thickest,  the  size  of  the  bird  at  its  maximum, 
and  the  colors  of  the  plumage  least  brilliant,  with  the  metallic  reflections 
of  a  light  tint,  tending  to  green  rather  than  to  blue.  In  Southern  New 
Jersey  the  change  from  the  northern  type  is  already  considerable ;  even 
between  summer  specimens  from  Calais  (Maine)  and  Eastern  Massachu- 
setts there  is  an  appreciable  difference.  In  the  lowlands  of  South  Caro- 
lina and  Georgia  the  divergence  from  the  northern  type  is  still  greater, 
and  it  goes  on  rapidly  increasing  in  Florida,  especially  in  South  Florida, 
the  maximum  of  divergence  from  the  northern  type  being  attained  in  the 
West  Indies.  In  East  Florida,  while  the  general  size  of  the  bird  is  less  than 
in  New  England,  the  bill  is  considerably  longer,  much  slenderer  and  much 
more  decurved,  as  is  shown  by  the  accompanying  figures  (Plate  VII).    The 
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change  in  color  is  equally  marked.  Not  only  do  the  reflections  become  much 
darker  at  the  south,  but  form  prismatic  bars  across  the  interscapularies  and 

the  feathers  of  the  rump,  especially  in  tin- South  Atlantic  Stat-.  !  Booth 
Florida  and  the  West  Indies  these  prismatic  bars,  in  some  specimens  at 
least,  seem  to  lose  their  distinctness,  evidently  through  the  continued  dark- 
ening or  increased  intensity  of  the  general  color.  The  difference  in  size 
between  Florida  and  Massachusetts  specimens  is  considerable,  especi- 
ally between  those  from  South  Florida  and  Massachusetts.  Those  from 
the  West  Indies  arc  still  smaller;  and  in  comparing  specimens  of  these 
with  others  from  Northern  New  England,  the  difference  is  so  striking 
that  it  seems  impossible  at  first  to  believe  that  both  can  belong  to  the 
same  species,  yet  a  gradual  transition  between  the  two,  through  the  indi- 
viduals inhabiting  the  intermediate  region,  fully  proves  it.  Even  between 
Florida  and  New  England  specimens  the  difference  is  so  great  that,  were 
there  no  transition  from  one  to  the  other,  the  two  extremes  might  well 
be  regarded  as  not  only  valid  species,  but  as  well-marked  ones.  Being  fa- 
miliar with  the  so-called  Quiscalus  aglccus  before  visiting  Florida,  through 
specimens  in  the  Museum  of  Comparative  Zoology  from  Cape  Florida,  I 
had  no  doubt  that  it  was  a  species  distinct  from  the  Q.  purpureus.  But 
a  subsequent  study  of  these  birds  in  Florida,  and  an  examination  of  speci- 
mens from  various  points  between  Florida  and  Northern  Maine,  and 
also  from  the  West  Indies,  has  forced  me  to  the  conclusions  indicated  in 
the  above  table  ofsynonymes. 

The  purple  grackles  of  the  Mississippi  Valley  have  recently  been  sep- 
arated as  specifically  distinct  from  those  of  the  Atlantic  States,  under  the 
name  Q.  cencus,  Q.  purpurea*  being  retained  for  the  latter.  The  range  of 
Q.  purpureus  is  given  as  "  Atlantic  and  Gulf?  States,  north  to  Nova 
Scotia,  west  to  the  Alleghanies."  The  New  England  type,  however,  is 
entirely  referable  to  the  Q.  ameus,  as  defined  by  its  deseriber.  The  same 
writer  also  follows  some  of  his  predecessors  in  separating  those  of  South 
Florida  from  the  Q.  purpureus,  under  the  name  of  Q.  agla  us.  But  Cape 
Florida  specimens  differ  but  little  —  being,  in  met,  scarcely  distingui>hable 
except  in  size —  from  those  from  the  St.  John's  River. 

Mr.  Cassin,  in  one  of  his  latest  papers,*  took  the  ground  that  each  of 
the  larger  "West  India  Islands  has  a  distinct  species  of  this  group,  peculiar 
to  itself.  That  these  forms,  many  of  them  evidently  difficult  of  recognition, 
should  be  distinct  species  is  quite  contrary  to  general  principles.  These 
islands  are  generally  separated  by  a  distance  of  rarely  more  than  a  hun- 
dred miles;  yet  a  near  ally  of  these  "species,"  the  Q.  pmpUltUi  (or  Q. 
ameus  as  recently  restricted),  is  admitted  to  range  from  the  (Julf  of  Mexico 

*  "  A  Second  Study  of  the  Icteridae,"  Proc.  Phil.  Acnd.  Nat.  Sci.,  1866,  pp.  403  -  417. 
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to  the  arctic  regions,  so  that  those  that  breed  farthest  north  make  annu- 
ally a  journey  of  fully  a  thousand  miles  to  reach  their  breeding-grounds. 
As  I  have  already  observed,  individuals  of  species  possessing  a  very  north- 
ern habitat  usually  present  a  great  uniformity  of  character,  while  those  of 
species  ranging  farther  to  the  southward  are  more  variable  ;  also  that  with- 
in the  warm-temperate  and  tropical  latitudes,  islands  but  slightly  separated 
from  each  other  or  the  mainland,  and  peninsulas  which,  like  Florida,  are 
almost  insular  in  their  geographical  relations,  present  each  peculiar  modi- 
fications of  species  ranging  throughout  not  only  all  of  them,  but  portions 
of  the  adjoining  continents,  which  render  the  individuals  from  these  differ- 
ent localities  more  or  less  readily  distinguishable.  This  results  partly, 
doubtless,  from  the  isolation  of  these  different  districts,  partly  from  the 
more  sedentary  habits  of  birds  in  warm  countries,  as  compared  with  those 
of  cold  latitudes,  and  partly  from  the  greater  tendency  to  variation  in 
species  inhabiting  tropical  and  sub-tropical  countries. 

In  the  subjoined  tables  measurements  are  given  of  thirteen  males  and 
eight  females  from  the  Northern  States,  and  of  twentv-three  males  and  seven 
females  from  Florida,  of  which  the  following  is  a  tabulated  summary  :  — 


No.  of 
Speci- 

Sex. 

Locality. 

Length. 

Alar 
Extent. 

Wing. 

Tail. 

mens. 

13 

cf 

Northern  States 

Average 

12.63 

17.73 

5.66 

5.30 

8 

9 

(i 

Average 

11.45 

15.76 

4.94 

4.49 

13 

c? 

II 

Maximum 

13.50 

18.43 

6.05 

6.00 

13 

a 

m 

Minimum 

12.00 

17.00 

5.20 

4.58 

8 

9 

it 

Maximum 

12.05 

16.30 

5.20 

4.85 

8 

9 

it 

Minimum 

10.90 

15.38 

4.60 

4.10 

23 

<f 

Florida 

Average 

12.19 

16.64 

5.42 

5.22 

7 

$ 

it 

Average 

11.12 

I486 

4.75 

4  55 

23 

c? 

K 

Maximum 

13.00 

17.80 

5.75 

550 

23 

jf 

<< 

Minimum 

11.00 

15.25 

5.00 

4.55 

7 

<< 

Maximum 

11.75 

1675 

5.00 

4.77 

7 

i 

u 

Minimum 

10.25 

1375 

4.50 

4.45 

Measurements  of  Northern  Specimens  of  Quiscalus  purpureus. 


— 

1234" 


9768 
9770 
2»W3 
1401 
1X71 
1*74 
2574 
1602 
1878 
9769 
9767 
9598 
2284 
2271 
2501 


187 
186 
185 

3097 


Locality. 


Red  River,  B.  A. 
Water  town,  Mass. 


Ipswich,  " 

Evanston,       111. 
it  u 

Lawn  Ridge,   " 
it  <( 

Springfield,  Mass. 


Evanston, 

Watervillc, 

K 

<« 
Lynn , 


111. 
ii 

Me. 
ii 

ii 

Mass 


Date. 


3,  '68 
3,  -6S 
3/68 

Mar.    J 

Aug.    28,  '69 


Apr. 
Apr 
Apr 


July  29,  V»2 

July  29.  '62 

July  29,  >62 

July  12,  '62 

July  29,  "62 


May       3,  '62 
June     9,  '62 


Collector. 


S.  H.  Scudder 

C.  J.  Mayuard 


O.  Marcy 
ii 

K.  Rutler 
J.  A.  Allen 


0.  Marcy 
C.  E.  Hamlin 


?.  .lillson 


12.50 
12.60 
12  46 
12.80 
12.80 
13.10 
12.40 
12.25 
12.60 
13.60 
12.48 
12.12 
12  77 
11  47 

11  80 
11.48 

11.40 

12.06 

1 1  60 


<  * 


12  46 

18  25 

|  12.80 

17.53 

12.80 

18  1" 

13.10 

18.00 

12.40 

17  76 

12.25 

17.05 

13.60 

1-  13 

12.48 

1756 

12.12 

17.00 

12  77 

17.50 

11  47 

16  76 

16  16 

11  80 

16  88 

11.48 

15  67 

1750 
17.80 

18  25 
17.53 
18  1" 
18.00 
17  76 
17.05 

1-  13 
17.26 
17.00 
17.50 
16  76 
16  16 
16  88 
15  67 
16.00 
16.00 
1650 
15.50 


6.66 

5.77 

5.57 

6.42 

650 
650 

6.68 
5.00 

450 
4.96 

5.20 
605 


6.68 

5.20 
530 
5.43 
5.50 
560 
6.07 
4.87 
6.20 
600 
5.00 

4.10 
4.25 
4  40 
4.65 
4.46 
485 
4.86 
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Measurements  of  Florida  Specimens  of  Qciscalus  purpureus. 


N 

XL 

j 

Coll. 
No. 

H 
Vj 

T 

Locality. 

Date. 

Collector. 

a 
i 

12  75 

<  s 

- 

5201 



Welitka 

Feb. 

6,  'G9 

J.  A.  Allen 

5.65 



d 

" 

Feb. 

6,  '68 

ii 

12  I" 

6  16 

6j00 

6264 



d 

Hawkrasrilk 

Feb. 

18,  '69 

ii 

[2  -., 

17  15 

6261 



j 

" 

Feb 

18,  »69 

ii 

1 1  75 

17.00 

6.50 

4  -7 

5200 



d 

<i 

Feb. 

is,  >69 

" 

13.00 

1760 

540 

6267 



d 

•  I 

Feb. 

18,  '69 

•  i 

11  60 

16  70 

5.50 

— 





d 

Enterprise 

Feb. 

21,  69 

ii 

12  Bo 

— 

— 

6846 



d 

•• 

Mar. 

5,  '6'J 

ii 

12.30 

17.38 

6.2S 

6846 



d 

u 

Mar. 

6,  ••>:> 

•  I 

12:;; 

525 

10604 

2683 

d 

Dunimitt's 

Mar. 

9,  '69 

C  J.  Maynard 

12  10 

17.60 





284  I 

d 

ii 

Feb. 

26,  "09 

•• 

12  '25 

17.50 

6  75 

660 

10602 

2469 

d 

t. 

Feb. 

25,  69 

ii 

12.60 

17  30 



2470 

d 

it 

Feb. 

25,  '69 

ii 

12-60 

1700 

10K03 

2471 

d 

■  I 

Feb. 

26,  '69 

ii 

1175 

16  75 

5  75 

(MS 



d 

Cape  Florida 

Mar. 

31,  58 

G  Wurdemann 

11.50 

1550 

5  12 

6861 



d 

•i 

Apr. 

10,  :68 

ii 

12.<H) 

16  25 

5  25 

640 



d 

.i 

Apr. 

22,  "58 

ii 

11.76 

1625 



10335* 

d 

•  1 

Mar. 

31,  58 

ii 

1 1  51 » 

16.00 





10336" 

d 

<< 

Apr. 

15,  "58 

ii 

11.50 

15  25 

5  00 





10337* 

d 

it 

Apr. 

ii 

1200 

15.50 





10340* 

d 

ii 

Apr. 

22,   58 

ii 

12.00 

16.60 

6.12 





10341" 

d 

•* 

Apr. 

9,   58 

it 

11.00 

15  25 

5  25 





10842* 

d 

ii 

May 

18,   oS 

it 

11.75 

16  25 





•2342 

9 

ii 

Feb. 

26,  "09 

ii 

1150 

15.50 

6.00 

4  77 



2344 

9 

ii 

Feb. 

26,  '69 

ii 

11  no 

15  50 

5.00 

4.40 

10(501 

2468 

it 

Feb. 

26,  '69 

ii 

11.50 

16.00 

4.50 

5203 

—     $ 

H.iwkinsville 

Feb. 

18,  "69 

J.  A-  Allen 

11.15 

1525 

U853 

—  1  9 

Cape  Florida 

Apr. 

22,  '58 

G.  Wurdemann 

11   INI 

1450 

4  60 

445 



10338*    9 

it 

Apr. 

22,  '58 

" 

11.12 

14.50 

475 





10339*    $ 

ii 

Mar. 

31,  '58 

" 

ID.  25 

13.75 

4  75 

— 

The  specimens  from  Cape  Florida  are  considerably  smaller  than  those 
from  the  St.  John's  River ;  but  the  same  difference  occurs  in  other  species 
between  specimens  from  these  two  localities.  The  Cape  Florida  specimens 
of  Quucalus  purpureus  differ  from  others  from  North  Florida  also  in  having 
a  relatively  longer,  slenderer,  and  more  decurved  bill,  but  not  appreci- 
ably in  color. 


60*  Quiscalus  major  Yieillot.  Boat-tailed  Grackle. 
Abundant.  Particularly  numerous  along  the  St.  John's  River. 
According  to  Dr.  Bryant  they  breed  about  the  first  of  April.  He  Bays 
that  about  Lake  Monroe  some  of  the  birds,  as  late  as  the  0th  of  April, 
had  not  commenced  laying,  "though  the  majority  had  hatched,  and  the 
young  of  others  were  almost  fledged."  f  He  notes  also  their  sandpiper- 
like  habit  of  running  along  the  edge  of  the  water.  At  Lake  Dexter  I 
observed  great  numbers  of  them  walking  on  the  floating  aquatic  plants. 

The  females  of  this  species  present  very  singular  variations  in  color. 
Of  four  specimens  collected  at  Lake  Dexter,  in  March,  one  is  pale  ashr- 

*  Smith.  Inst.  No.    Copied  from  Bftird's  Birds  of  North  America,  p.  557. 
t  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VII,  p.  9,  January,  1859. 
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brown  below,  on  the  throat  and  breast  nearly  white,  and  dull  dusky-brown 
above ;  while  another  is  deep  reddish-brown  below  and  proportionally 
darke*.  \Jbove,  and  the  others  are  intermediate  to  these. 

Between  the  two  extremes  there  is  more  difference  than  usually  ob- 
tains between  valid  congeneric  species.  The  series  of  twenty-four  males, 
on  the  oilier  hand,  are  quite  uniform  in  color,  there  being  only  a  slight 
difference  in  its  intensity  and  in  the  prevailing  tint  of  the  iridescence.* 

The  average  dimensions  of  the  thirty-three  specimens  of  which  meas- 
urements are  given  b«low  are  as  follows  : 

Length  (males):  lb.31;  alar  extent,  22.48;  wing,  7.19;  tail,  7.00. 
Length  (females)  :  ltf.95  ;  alar  extent,  17.94  ;  wing,  5.67  ;  tail,  5.11. 

The  individual  variation  is  as  follows . 

Males,  length,  15.50  to  i6.80 ;  alar  extent,  21.10  to  23.50 ;  wing,  6.25  to 
8.35  ;  tail,  6.25  to  7.60. 

Females,  length,  12.10  to  13.40  ;  alar  extent,  17.25  to  18.25  ;  wing,  5.25 
to  5.95  ;  tail,  4.75  to  5.60. 

Measurements  of  Florida  Specimens  of  Qciscalus  major. 


M.C.Z. 

Coll. 

K 

No. 

No. 

O 
CO 

5272 



5252 



rf 

5283 



rf 

5332 



J 

5333 



rf 

5334 



rf 

5407 



rf 

5243 



rf 

5408 



rf 

5244 



rf 

5409 



rt 

5410 



rt 

5411 



d 





rt 



2408 

rf 

10607 

2405 

rf 



2406 

cT 



2345 

rf 

10510 

2585 

rf 



2409 

r? 



2586 

c? 



2399 

d 



2431 

<t 



2404 

ct 



2345 

r< 

10609 

2563 

V 



2343 

V 



2464 

V 

5290 



V 

6834 



V 

6412 



V 

5413 



V 

5414 



V 

Locality. 


Blue  Springs 
Enterprise 


Ilawkinsville 


Dummitt's 


Enterprise 
ii 

Lake  Dexter 


Date. 


Feb. 
Mar. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Feb. 
Mar. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar 
Feb. 
Mar. 
Mar. 
Mar. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 


21,  '69 
1,'69 

22,  '69 
4, '69 
4, '69 
4, '69 

15,  '69 
18,  '69 
15,  "69 

18,  '69 
15,  "69 
15,  '69 
15,  '69 
15*  "69 

19.  '69 


,'69 
,*69 
,  *69 
,'69 
,'69 
,'69 
,'69 
,'69 
,'69 
,  '69 
,  '69 
,'69 
,'69 
,'69 
,  »69 

.  »ea 

,'69 


£ 

<a 

# 

t"   = 

to 

Collector. 

-   i. 

c 

"3 

o 

<* 

'-- 

S 

16.00 

w 
22.15 

r~ 

J  A.  Allen 

7  25 

6.80 

ii 

1625 

22.50 

715 

7  15 

ii 

16  25 

21.75 

7.15 

7.10 

ii 

15.50 

22.00 

6.85 

6.70 

ii 

15  75 

2230 

7.20 

6.85 

it 

15  60 

2185 

7.00 

— 

ii 

16  00 

23  00 

7.00 

7.00 

ii 

15  75 

22.25 

7.30 

— 

ii 

16  50 

22  50 

730 

7.15 

ii 

1730 

23  50 

7  mi 

— 

u 

16.00 

22.75 

7  16 

7  00 

it 

16  00 

22.75 

7  2" 

690 

ii 

16  35 

2250 

7.50 

— 

ii 

16  50 

23  25 

7.25 

7.40 

C.J.  Maynard 

16  50 

23.00 

7  40 

7.10 

it 

16.75 

23-50 

7.50 

7.25 

ii 

17  50 

23.00 

8.35 

7.60 

ii 

16.00 

2110 

6  75 

6.60 

it 

16.90 

23  00 

7.70 

7.50 

ii 

1625 

22  00 

7  00 

7.20 

ii 

16  75 

22.00 

7.00 

7.00 

ii 

15.75 

22.00 

6  M 

7.00 

ii 

1600 

725 

.i 

16.17 

6  BO 

6.50 

ii 

1650 

6.25 

625 

ii 

13.00 

1750 

5.85 

660 

it 

18.00 

5.80 

600 

ii 

13.00 

1-  26 

625 

J.  A.  Allen 

18  40 

4.75 

ii 

12.75 

17.50 

6.50 

6.00 

ii 

13.00 

18.06 

6  60 

6  20 

ii 

12  Id 

17.26 

625 

500 

i. 

12  50 

1760 

5.45 

— 

*  For  a  very  full  biography  of  this  species,  see  an  article  by  Dr.  Elliott  Coues  in  the 
Ibis.  Vol.  VI,  pp.  367-378,  1870. 
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The  present  species  is  hence  not  only  remarkable  for  variation  in  size 
between  specimens  of  the  same  sex,  but  especially  so  for  Itl  Mania]  varia- 
tion in  size,  the  sexual  difference  in  this  respect  being  greater  than  in 
any  other  species  of  insessorial  bird  with  which  I  am  acquainted,  and  it  is 
rarely,  if  ever,  exceeded  in  any  group. 

CORVIDjE. 

61.*    Corvus  americanus  Audubon.     Common  Crow. 

Corvus  corone  Wilson,  Am.  Orn.,  IV,  79,  pi.  xxv,  fig.  3,  1811. — Nuttall, 

Man.  Orn.,  I,  209,  1832. 
Corvus  americanus  Audi: vox,  Orn.  Biog.,  II,  317,  1834.  —  Baird,  Birds  N. 

Am.,  566,  1858. 
Corvus  americanus  var.  floridanus  Baird,  Ibid.,  568,  1858. 
Corvus  minimus  Gundlach,  Cabanis's  Journal  fur  Ornithologic,  IV,  97,  1856. 

Everywhere  abundant. 

In  the  average,  while  the  general  size  of  Florida  specimens  is  smaller 
than  New  England  ones,  the  bill  is  somewhat  larger.  As  is  well  known, 
the  crow  is  exceedingly  variable  in  the  size  and  shape  of  its  bill  even 
in  specimens  collected  from  the  same  flock.  There  is,  however,  an  ap- 
,  preciable  average  difference  in  the  size  of  the  bill,  as  in  general  size, 
between  northern  and  southern  examples.  This  was  some  time  since 
observed  by  Professor  Baird  in  comparing  a  single  specimen  from  the 
southern  point  of  the  Florida  peninsula  with  others  from  the  Northern 
States,  and  so  strongly  was  he  impressed  by  it  that  he  thought  if  his 
Florida  specimen  did  not  represent  a  distinct  species,  it  did  at  least  a  dis- 
tinct variety,  and  as  such  he  characterized  it,  calling  it  Connu  ameri- 
canus var.  floridanus.  He  at  the  same  time  referred  to  the  little  crow  of 
Cuba,  described  by  Dr.  Gundlach  as  Corvus  minutus,  to  which  he  said  it 
was  more  nearly  allied  than  either  fire  to  C.  americanus.  I  have  no 
examples  of  the  latter,  but  from  descriptions  of  it  see  no  reason  why  it 
should  be  regarded  as  other  Jhan  the  extreme  southern  form  of  C.  ameri- 
canus. 

62.*     Corvus  OSSifraguS   Wilson.    Fisn  Crow. 
Abundant.     Perhaps  rather  more  numerous  than  the  common  crow. 

63.*    Cyanurus  cristatus  Swainson,    Bum  ,Uv. 

Very  abundant  and  unsuspicious.     It  frequents  the  towns,  where  it 
seems  half  domestic. 

The  same  difference  occurs  in  this  species  between  Florida  and  northern 
specimens  in  size  and  shape  of  bill  as  has  been  already  pointed  out  in 
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respect  to  Corvus  americanus,  but  it  is  far  less  marked  than  in  Agelceus 
phamiceus,  Quiscalus  purpureus,  and  Sturnella  ludoviciana.  The  brilliancy 
of  its  colors  seems  not  much  greater  than  in  New  England  specimens. 

The  difference  in  size  between  northern  and  southern  specimens  is  as 
follows :  Average  of  eighteen  Massachusetts  specimens  (eleven  males  and 
seven  females):  Length,  11.71;  alar  extent,  1G.87  ;  wing,  5.13;  tail, 
4.89.  •  Average  of  eleven  Florida  specimens  (proportion  of  males  and 
females  nearly  the  same  as  in  the  previous  case)  :  Length,  10.98  ;  alar 
extent,  15.11  ;  wing,  4.75  ;  tail,  5.00.  The  maxima  and  minima  of  the 
eleven  males  from  Massachusetts  are  as  follows  :  Length,  12.25  and  11.35  ; 
alar  extent,  17-50  and  16.30;  wing,  5.50  and  5.00;  tail,  5.65  and  4.25. 


Measurements  of  Specimens  of  Cyanura  cristata. 


M.C.Z. 

No. 

Coll. 
No. 

s 

m 

~d~ 

Locality. 

Date. 

Collector. 

to 

c 

4) 

Alar 
Extent. 

a 
T32 

a 



— 34~ 

Newton,       Mass. 

Oct.  25, '67 

C.J.  Maynard 

1162 

16.30 

506 



90 

d 

ii                  << 

Feb.    5,  '68 

" 

11.35 

17.00 

5.00 

478 



94 

d 

(i                  (i 

Feb.    8,  :68 

" 

12  00 

17.00 

500 

5.00 



93 

d 

<i                  «i 

Feb.    8,  '68 

ii 

11.55 

17.20 

5.25 

4.80 



— 

d 

ii                  <r 

Feb.  21, '68 

ii 

12.00 

16.80 

5.00 

5.00 



687 

d 

"                  '• 

May  28,  '68 

it 

1216 

17  00 

5.45 

5.40 

1667 

d 
d 

(I                                  la 

ii 

12.25 
12.00 

1725 
17.20 

5.65 
515 

565 
5.15 

12393 

Springfield,     " 

Feb.  25,  '70 

Irving  Allen 

12392 

— 

d 

(I                             N 

Feb.  25,  '70 

it 

11.50 

17  00 

530 

5.10 

12388 

— 

d 

II                               It 

Feb.  25.  '70 

it 

12.00 

17.00 

5.00 

425 

12385 

— 

d 

<(                               (I 

Feb.  25 '.  '70 

ii 

1200 

17.50 

5.50 

540 

12389 

— 

9 

(•                              u 

Feb.  25,  '70 

it 

12.00 

17  00 

4.40 

445 

12392 

— 

9 

1'                        <( 

Feb.  25,  70 

ii 

1100 

16  50 

433 

480 

12391 

— 

§ 

«(                      II 

Feb.  25,  '70 

ii 

1100 

17.00 

525 

4  75 

12386 

— 

9 

1'                        II 

Feb.  25,  '70 

** 

11.50 

17  00 

5  50 

5-15 



33 

? 

Newton.          " 

Oct.  25,  '67 

C   J.  Maynard 

11.40 

16.32 

5.30 

5  30 

4875 

688 

2 

ii                  ii 

May  28,  '68 

it 

11.62 

16.53 

4  75 

4.77 



1685 

9 

ii                  it 

Nov.   4,  '68 

ii 

11.75 

16.00 

5.20 

4.35 

10733 

1951 

d 

Jacksonville,  Fla. 

Jan.    2, '69 

it 

11.15 

16.00 

5.00 

5.00 

10734 

1973 

9 

ii            '   ii 

Jan.    3,  '69 

>i 

11.00 

15  50 

4.80 

480 

10734 

1974 

9 

i'                ii 

Jan.    3,  '69 

" 

1100 

14.75 

4.00 

4.80 

5522 

— 

? 

Blue  Springs,  " 

Feb.  21, '69 

J.  A.  Allen 

10.75 

1575 

4  20 

— 

5128 

—  • 

? 

Jacksonville,    " 

Jan   21,  '69 

ii 

10  75 

15  50 

4  70 

512 

5190 

— 

d 

Welaka,             " 

Feb     3,  '69 

it 

10.70 

15.60 

510 

510 



— 

d 

Enterprise,       " 

Mar.    1,  '69 

ii 

11.00 

15  75 

5  00 

— 



— 

t 

ii                  ii 

Mar.    4,  "69 

ii 

10  70 

1515 

4.60 

— 

5348 

— 

9 

n                  n 

Mar     4,  '69 

it 

11.00 

16.00 

5.00 

5.05 

5162 

— 

? 

Ilibernia,          " 

Jan.  30.  "69 

ii 

11.25 

15  75 

5.00 

6.15 

5163 

— 

? 

<i 

Jan.  30,'  '69 

ii 

11.50 

15  50 

5.00 

~ 

64.*    Cyanocitta  floridana  Bonajxtrte.    Florida  Jay. 

Corvus  Jloridanus  Bartram,  Travels,  291,  1791.  —  Audubon,  Orn.  Biog.,  I, 

444,  pi.  lxxxvii,  1831. 
Garrulus  Jloridanus  BoNAr.,  Am.  Orn.,  II,  11,  pi.  ix,  1823. 
Garrulus  arrulescens  Ord,  Journ.  Phil.  Acad.  Nat.  Sci.,  I,  347,  1818. 
Garndus  califomicus  Vigors,  Zoiil.  Beeehey's  Voyage,  21,  pi.  v,  1839. 
Cyanocitta  Jloridana  Box ap. ,  Consp.  Gen.  Avium,  377,  1850. 
Cyanocitta  :  <ip<  rciliosa  STRICKLAND,  Ann.  &  Mag.  JSat.  Hist.,  XV,  260,  1845. 
Cyanocitta  caJifomica  Strickland,  Ibid.,  342. 
Cyanocitta  Woodhousei  Baird,  Birds  N.  Am.,  585,  1858. 
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Numerous  in  the  scrub,  but  does  not  appear  to  frequent  the  pine  woods 
the  hummocks  or  swamps.     I  saw  none  along  the  St  John's,  except  at 

Blue  Springs,  but  they  occur  in  numbers  a  few  miles  back  from  the  river. 

On  comparing  a  number  of  specimens  of  the  so-called  Cyanncitta  cali- 
fornica  with  numerous  others  from  Florida,  I  find,  as  previous  writers  have 
observed,  that  the  differences  between  them  are  very  Blight,  and  not 
so  great  as  obtain  between  Florida  and  Xew  England  specimens  of 
Pipilo  crythrophthalmus,  Agelceus  phoznicew,  and  other  species  where  there 
is  no  reason  to  question  their  specifie  identity.  The  so-ealled  C.  Wood- 
housei is  described  as,  and  is,  intermediate  in  character  between  C.  flori- 
dana  and  C.  californica.  The  habitat  of  C.  Woodhousei  is  also  interme- 
diate between  those  of  the  other  two,  but  adjoins  that  of  C.  californica,  to 
which  it  is  most  nearly  allied.  How  great  the  interval  is  between  the 
habitats  of  C.  jioridana  and  C.  Woodhousei  I  have  not  been  able  to  accu- 
rately determine.  Bonaparte  *  reported  the  former  as  being  found  in  Louis- 
iana and  northward  to  Kentucky,  and  the  latter  occurs  in  Western  Texas. 

In  the  following  measurements  of  twelve  specimens  of  this  species  (six 
males  and  six  females)  the  extremes  are  as  follows:  Length,  11.00  and 
12.50  (both  specimens  being  females);  alar  extent,  13.50  (female)  and 
15.00  (male);  wing,  4.00  and  4.75  (both  specimens  females);  tail,  4.25 
and  5.35  (both  specimens  females).  The  average  dimensions  of  these 
specimens  are  as  follows:  Length,  11.74;  alar  extent,  14.44;  wing,  4.42; 
tail,  4.80.     The  females  average  slightly  smaller  than  the  males. 


Measurements  of  Florida  Specimens  of  Cyaxocitta  floridaxa. 


M.C  Z 

No. 

Coll. 
No. 

•A 
V 
CO 

Locality. 

Date. 

Collector. 

Length 

Alar 

Extent. 

Wing. 

Tail. 

10739 

2480 

cf 

Dunimitt's 

Feb.  22,  '69 

C.  J.  Slaynard 

1150 

14.60 

4.30 

4.35 



2377 

rf 

K 

Feb.  22,  '69 

i< 

12.00 

16.00 

4.46 

4.7". 



2421 

cf 

it 

Feb.  16,  >69 

u 

12  00 

16.00 

4.7.'. 

6.00 

10733 

2826 

cf 

ii 

Peb.  l.">,  •<;;» 

it 

12  mi 

1 1  61 1 

4.60 

4.60 



2329 

ii 

Feb.  1.".,  '69 

tt 

11.50 

112.-. 

4.60 



2379 

y 

ii 

Peb.  22,  v,:i 

ii 

1150 

1455 

535 

10737 

232S 

y 

ii 

Feb.  If,,  -.;.. 

<< 

14.60 

4  75 

4;h) 



237S 

^ 

ii 

Feb.  16,  '69 

ii 

1150 

14.10 

4- S't 

5  I.'. 



2375 

V 

K 

Feb.  15,  '69 

ii 

11  m 

14  4(1 

4.00 

4  26 

5271 



V 

Feb.  21,  '69 

J.  A.  Allon 

1100 

I860 

4.00 

6  85 

6272 



<f 

i< 

Feb  21,  !69 

ii 

12.00 

11  60 

4.80 

4.75 

6523 



— 

ii 

Feb.  21,  '69 

ii 

11.75 

n  90 

4.20 

TYRANIDJE. 
65.t    Sayornis  fuscus  Baird.    Pbwbb. 

Abundant  all  winter,  and  a  few  remain  till  into  April. 

The    king-bird     (Tyrannus     carolinensis),    the    great-erested     flycatcher 
(Myiarchus   crinitus),   and    the    wood    pewee    (Contopus    virens)    became 

*  Am.  Orn.,  Vol.  II,  p.  60,  1828. 
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common  the  last  week  in  March,  as  also,  according  to  Mr.  Boardman, 
the  least  flycatcher  (Empidonax  minimus). 

Several  specimens  of  the  gray  king-bird  (Tyrannus  dominicensis) 
were  obtained  by  Mr.  L.  L.  Thaxter  at  St.  Augustine,  about  the  first 
of  May. 

ALCEDINID-3S. 

66.*  Ceryle  alcyon  Boie.  Kingfisher. 
Abundant.  As  shy  and  distrustful  here  as  in  the  more  thickly 
settled  parts  of  the  country.  Begins  to  breed  very  early.  Mr.  May- 
nard  saw  them  forming  their  holes  in  the  coquina  rock,  in  the  banks  of 
the  canal  connecting  Indian  River  with  Mosquito  Lagoon,  the  first  week 
in  February. 

CAPRIMULGID-3E. 
67.*    Antrostomus  carolinensis  Gould.    Chuckwill's  Widow. 
Abundant.      Not  observed  till  about  the  first  of  March,  when  its 
notes  are  usually  first  heard.     Said  by  Audubon  to  be  resident ;  which 
statement  is  confirmed  by  the  testimony  of  old  residents  of  the  State. 

68.*    Antrostomus  VOCiferilS  Bonaparte.     Whippoorwill. 

Apparently  not  numerous  in  winter.  I  heard  it  once  in  February, 
and  Mr.  Maynard  took  it  at  Dummitt's  in  the  same  month.  The  in- 
habitants along  the  St.  John's  agree  with  Audubon  that  this  species  is 
also  a  winter  resident. 

The  night  hawk  ( Chordeiles  popetue  *  Baird)  was  collected  at  Jack- 
sonville by  Mr.  Thurston  as  early  as  April  20th. 

*  Caprimulgus  virginianus  Brisson,  Orn.,  II,  477  (in  part). 

Caprimulgus  popetue  Vieillot,  Ois.  Am.  Sept.,  I,  56,  pi.  liv,  1807. 

Caprimulgus  americanus  Wilson,  Am.  Orn.,  V,  65,  pi.  cxl,  1812. 

Caprimulgus  (  Cliordeiles)  virginianus  Swain.,  Faun.  Bor.  Am.,  II,  62,  1831. 

Chordeiles  virginianus  Bon.,  Geog.  &  Comp.  List,  8,  1838.  —  Gosse,  Birds  of  Ja- 
maica, 33,  1847. 

Oiordeiles  sapid  Bonap.,  Consp.  Gen.  Avium,  I,  63,  1849.  —  Cassin,  111.  N.  Am. 
Birds,  238,  1855. 

Chordeiles  brasilianus  Lawr.,  Ann.  N.  Y.  Lyceum  Nat  Hi*t.,  V,  114,  1S51. 

Oiordeiles  Ilenryi  Cassin,  111.  N.  Am.  Birds,  239.  — Baird,  Birds  X.  Am.,  153. 

Chordeiles  Gundlarhii  Lawr..  Ann.  N.  Y.  Lye.  Nat  Hist.,  VI,  167,  1856. 

Chordeiles  texensis  Lawk.,  Ibid.,  165.  —  BAIRD,  Birds  N.  Am.,  154. 

Chordeiles  minor  Caranis.  Journ.  fur  Orn.,  5,  1856. 

Chordeiles  popetue  Baihp,  Birds  N.  Am.,  151. 
This  widely  distributed  species  presents  only  the  usual  variations  in  size  and  color 
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The  chimney  swift  (Chcetura  pelnsgui)  arrives  about  the  last  week 
in  March.     It  was  common  at  Jacksonville,  April  1st. 

TROCHILID^I. 

The  ruby-throated  humming-bird  (Trochilus  colubris)  became  com- 
mon about  March   1st.     Some  probably  spend  the  winter  in   South 


Florida. 


PICID^J. 


69*    Campephilus  principalis  Gray.    Ivory-billed  Woodpecker. 

Picus  pruicipalis  Linne,  Syst.  Nat.,  I,  173,  1767. 
Campephilus  principalis  Gray,  Genera  of  Birds,  1840. 

Campephilus  Dairdii  Cassin,  Proc.  Phil.  Acad.  Nat.  Sci.,  1863,  322.    (West 
Indian  form.) 

Rather  rare  ;   at  least  far  less   numerous  than  most  of  the  other 
species  of  woodpecker. 

With  only  Florida  specimens  of  this  species  before  me,  I  am  unable  to 
give  comparisons  between  them  and  specimens  from  other  localities.  Ac- 
cording to  the  late  Mr.  Cassin,  those  found  in  Cuba  differ  from  those  of 
the  Southern  States,  in  being  smaller,  as  would  be  expected,  with  very 
slight  deviations  in  color-markings.  He  has,  however,  given  to  the  Cuba 
race  the  name  of  Campephilus  Bairdii,  remarking  that  it  appears  to  be 
il  one  of  those  singular  insular  species  which  have  become  well  known  to 
naturalists." 

Measurements  of  Florida  Specimens  of  Campephilus  principalis. 


M.  C.'Z. 

No. 

Sex. 

Locality. 

Date. 

Collector. 

Length. 

Alar 
Extent. 

Tail. 

6221 
6222 

5229 

6890 

o* 

t 
1 

Volusia. 

u 

(i 

Enterprise 

Hawkinsville 

Feb.  12,  '69 
Feb.  12,  '69 
Feb,  12,  '89 

Mar     r.,  '69 
Mar.  15,  '69 

J.  A.  Alleu 
it 

it 

u 
it 

20.00 
19.60 

19.60 

32.25 
81.50 
81.60 

M.40 

10.60 

-.'7" 
10.26 

6.90 

seen  in  other  species  of  our  birds.  Yet  these  variations  have  in  the  present  case  been 
mistaken  as  indicating  numerous  species.  The  southern  repreaentstivefl  of  it  are  ap- 
preciably smaller  than  the  northern,  and  have  the  White  markings  on  the  wingfl  more 
restricted, —  variations  that  have  already  been  pointed  out  in  this  paper  as  occurring  in 
numerous  others  similarly  distributed.  Those  from  the  central  arid  region  of  the  con- 
tinent are  also  lighter  in  general  color  than  those  from  the  eastern  or  western  portions; 
also  a  common  color  variation  in  other  species.  The  latter  type  forms  the  so-called 
Chordeiles  Henryi ;  the  southern  ones  have  been  variously  characterized  as  C.  sapili, 
C.  texensis,  C.  Gundlachii,  etc.,  as  indicated  in  the  above-cited  synonymes. 
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70.*    Hylotomus  pileatus  Baird.    Pileated  Woodpecker. 
Abundant.      Much   smaller  than  at  the  north,  but  not  otherwise 
appreciably  different. 

The  average  dimensions  of  fourteen  Florida  specimens  (seven  males  and 
seven  females)  are  as  follows  :  — 

Males,  length,  17.48  ;  alar  extent,  28.07  ;  wing,  9.21  ;  tail,  6.82. 

Females,  length,  16.44  ;  alar  extent,  26.80;  wing,  8.98  ;  tail,  6.54. 

The  individual  variation  is  as  follows  :  — 

Males,  length,  17.25  to  17.75;  alar  extent,  27.50  to  28.50;  wing,  9.00 
to  9.50;  tail,  6.20  to  6.75. 

Females,  length,  15.50  to  16.80  ;  alar  extent,  26.00  to  27.75  ;  wing,  8.50 
to  9.50 ;  tail,  5.85  to  6.80. 


Measurements  of  Florida  Specimens  of  Hylotomus  pileatus. 

M.C.Z. 

No. 

~5118 

Coll. 
No. 

Sex. 

Locality. 

Date. 

Collector. 

Length. 

Alar 
Extent. 

Wing. 

Tail. 



d 

Hibernia 

Jan.  30,  '69 

J.  A.  Allen 

17.75 

28.25 

9.26 

6.65 

5203 



d 

Welaka 

Feb.     7,  '69 

it 

1725 

28.00 

900 

650 

5215 



d 

ii 

Feb.  10,  '69 

<i 

17.50 

28.50 

9.25 

6.75 





d 

Hawkinsville 

Mar.  10,  '69 

ii 

17.25 

27.50 

9.50 

— 



1937 

d 

Jacksonville 

Dec.  31,  '69 

C  J.  Maynard 

17-75 

28.50 

9.50 

6.40 



2076 

d 

<< 

Jan.  — ,  '69 

ii 

17.25 

27.75 

9.00 

6.20 



2543 

d 

Dummitt's 

Feb.  15,  '69 

ii 

17.60 

28.00 

9.00 

6.45 



2334 

2 

ii 

Mar.  11,  '69 

<< 

1550 

2640 

8.70 

5.85 



2602 

? 

" 

Mar.    5,  '69 

<< 

16.60 

27.75 

900 

6.75 

5204 



Welaka 

Feb.     7, '69 

J.  A.  Allen 

16-75 

26  25 

8.50 

6  75 

5214 



9 

ii 

Feb.  10,  '69 

ii 

16-35 

9.15 

6.60 

5216 



o 

ii 

Feb.  10,  '69 

ii 

16.30 

27.25 

9.00 

680 

5274 



9 

Blue  Springs 

Feb.  21, '69 

(i 

16  75 

27  20 

950 

6.50 





V 

Hawkinsville 

Mar.  10,  '69 

" 

16.80 

26.00 

9.00 

— 

71.*  Picus  villoSUS  Linnf.    Hairy  Woodpecker. 

Picus    villosus    Ltnne,    Syst.    Nat.,    I,    175,    1767.  —  Forster,    Philosoph. 
Transact,  LXII,  383,  1772.  — Wilson,  Am.  Orn.,  I,  150,  pi.  ix,  fig.  3, 
1808.  —  Audubon,  Orn.  Biog.,  V,  164,  pi.  ccccxvii,  1837.    (Northern  form.) 
Picus  leucomelanus  Wagler,  Syst.  Av.,  No.  18,  1827.     (Immature  male.) 
Picus  Auduboni  Swainson,  Faun.  Bor.  Am.,  II,  306,  1831.   (Immature  male.) 
—  Trudeau,  Journ.  Phil.  Acad.  Nat.  Sci.,  404,  1837.    (Immature  male). — 
AuDunoN,  Orn.  Biog.,  V,  194,  1839.     (Same  as  the  last.) 
Picus  Martina.  Audubon,  Ibid.,  181,  pi.  ccccxvii.     (Very  immature.) 
Picus  Phillpsii  Audubon,  Ibid.,  186,  pi.  ccccxvii.     (Immature.) 
Picus  Harrisii  Audubon,  Ibid.,  191,  same  plate.     (Northwestern  form.)  — 

Baird,  Birds  N.  Am.,  87. 
Picus  septentrional  is  Nuttall,  Man.  Orn.,  I  (2d  Ed.),  635,  1340. 
Picus  rubricapillus  Nuttall,  Ibid.,  684.     (Immature  male.) 
Picus  Cuvieri  Malherbe,  Mon.  Pieida;,  I,  85,  pi.  xxii,  fig.  3.     (Young  fe- 
male.) 
Picus  Jardinei  Malherbe,  Ibid.,  I.  85,  pi.  xxv,  fig.  4,  5.  —  Cassin,  Proc. 
Phil.  Acad.  Nat.  Sci.,  1863,  201. 


MUSEUM   OF   COMPARATIVE   ZOOLOGY.  303 

Not  numerous  in  Florida  in  comparison  with  the  other  species  of 
Picidce. 

The  difference  ill  size  between  northern  and  southern  specimens  of  all  the 
species  of  the  Picidce  is  greater  than  obtains  in  most  other  families  of  birds. 
So  great  is  it  in  Picus  villosus  and  Picas  pubescens  that  it  was  in  these  ipeciei 
that  such  variations  were  first  noticed.  This  difference  is  well  pointed  out 
by  Professor  Baird  in  his  work  on  the  North  American  Birds,  and  fully  de- 
monstrated in  his  table  of  measurements.  On  this  ground  he  distinguished 
three  varieties  of  P.  villosus,  —  P.  villosus  major,  occupying  the  northern 
and  western  portions  of  the  continent;  P.  villosus  medius,  occupying  the 
Middle  States ;  and  P.  villosus  minor,  occupying  the  Southern  States. 
Audubon  regarded  the  two  former  as  distinct  species.  In  addition  to  these 
variations  in  size,  my  Florida  specimens  indicate  a  well-marked  variation 
in  color  between  the  northern  and  extreme  southern  races,  the  Florida 
specimens  differing  from  New  England  ones  in  having  the  white  mark- 
ings of  relatively  less  extent,  which  gives  to  the  plumage  a  considerably 
darker  aspect.  Through  this  variation  there  is  an  approach  in  the  Florida 
examples  of  P.  villosus  to  the  so-called  P.  Harrisii  of  the  Pacific  coast  and 
Rocky  Mountain  regions  of  the  continent,  and  in  the  Florida  examples  of 
P.  pubescens  to  the  so-called  P.  Gairdneri,  also  of  the  middle  and  western 
regions  of  the  continent.  These,  as  is  well  known,  differ  respectively  from 
P.  villosus  and  P.  pubescens  almost  solely  in  a  general  darker  aspect,  re- 
sulting simply  from  the  relatively  greater  predominance  of  the  black  color 
of  the  plumage  over  the  white  markings  in  the  western  type  ;  there  being 
no  change  whatever  in  the  general  style  of  coloration,  though  some  of  the 
smaller  white  spots  seen  in  the  eastern  are  entirely  obsolete  in  the  western 
type.  Under  Picus  Gairdneri  Professor  Baird  thus  describes  these  varia- 
tions. "  There  is,"  he  savs,  "  the  same  series  in  specimen!  of  Pirns  Gaird- 
neri that  were  indicated  under  P.  Harrisii.  Thus  the  most  northern  from 
Washington  Territory  and  Oregon  have  the  under  parts  more  brown, 
with  faint  black  streaks,  the  white  spots  above  smaller  and  less  numerous. 
In  specimens  from  California  and  farther  east  the  white  is  purer,  the 
spots  more  conspicuous."  "  The  almost  perfect  parallelism,"  he  further 
observes,  "  with  appreciable  differences  between  the  markings  of  the 
northwestern  and  southeastern  varieties  of  Picus  Harrisii  and  Cainlneri, 
and  their  relationship  to  P.  villosus  and  pubescen8t  is  a  remarkable  fact  in 
American  ornithology,  and  may  possibly  indicate  the  necessity  either  of 
dividing  the  dark  ones  into  a  Pacific  ami  Rocky  Mountain  series,  or  i>f  con- 
sidering all  as  variations  of  two  species,  a  larger  [/\  villosus']  ami  a  smaller 
[P.  pubescens],  changing  their  character  with  longitudinal  distribution." 
And  he  aptly  adds,  "  Many  other  supposed  species  are  involved  in  the 
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same  consideration."  *  Professor  Baird  in  his  account  of  these  species,  ex- 
pressly refers  to  California  specimens  that  have  less  white  on  the  wings 
than  the  one  form  and  more  white  than  the  other,  f  This  with  the  color 
differences  existing  between  Florida  specimens  and  New  England  ones, 
similar  in  character  to  these,  though  less  in  degree,  seems  to  confirm  the 
necessity  alluded  to  by  Professor  Baird  of  regarding  the  small  spotted 
woodpeckers  in  question  as  forming  only  two  species,  —  the  Pic  us  villosus 
and  Picus  pubescens,  —  with  parallel  and  remarkable  geographical  varia- 
tions. So  great  is  the  difference,  however,  between  typical  representatives 
of  the  two  leading  forms  of  each,  that  their  discoverers,  with  too  few  speci- 
mens of  each  to  enable  them  to  detect  the  gradual  passage  of  the  one  into 
the  other,  —  a  fact  which  now  seems  well  substantiated,  —  were  quite 
excusable  in  regarding  them  as  distinct  species.  Several  other  sup- 
posed species,  as  indicated  by  the  synonymes  given  above,  and  previously 
by  other  authors,  have  been  based  on  phases  of  immaturity.  The  young 
of  either  sex  often  have  the  crown  spotted  with  red  or  yellow,  while  the 
mature  male  alone  has  red  on  the  head,  and  in  which  it  is  usually  confined 
to  a  narrow  occipital  transverse  band.  In  respect  to  the  number,  shape, 
position,  and  size  of  the  white  spots  on  the  wings,  however,  there  is  al- 
ways considerable  variation  in  specimens  from  the  same  locality,  these 
variations  being  dependent  upon  neither  sex  nor  age. 

Florida  specimens  of  not  only  Picus  pubescens  and  P.  villosus,  but  of 
Cenlurus  carolinus,  Sitta  carolincnsis,  and  Sitta  pusilla,  often  have  the 
plumage  of  the  lower  surface  of  the  body  so  much  soiled  and  darkened  by 
running  over  the  blackened  trees  in  recently  burnt  districts  as  to  ma- 
terially alter  their  appearance,  so  that  they  might  almost  be  taken  for 
distinct  species,  as  previously  noted  by  Audubon.  $ 

72.*    Picus  pubescens  Linnc.    Downy  Woodpecker. 

Picus  pubescens  Linne,  Syst.  Nat.,  I,  175,  1766.  —  Wilson,  Audubon,  Bona- 
parte, Nuttall,  Baird,  Cassin,  etc. 

Picus  (Dendrocopus)  pubescens  Swainson,  Faun.  Bor.  Am.,  II,  307,  1831. 

Picus  (Dendrocopus)  medianus  Swainson,  Ibid.,  308.  (Described  from  New 
Jersey  specimens). 

*  Birds  of  North  America,  p.  91. 

t  In  accounting  for  these  intermediate  forms,  Mr.  Cassin  adopts  the  very  convenient 
but,  as  it  seems  to  me,  uncalled-for  and  incorrect  theory  of  hybridity,  so  often  resorted 
to  in  similar  cases.  Under  Piatt  villosus,  lie  says  that  P.  villosus  and  P.  Haii'isii  prob- 
ably associate  in  a  region  intermediate  between  the  proper  ranges  of  the  two  species, 
"  and  produce  hybrids,  which  present  difficulties  to  naturalists.11  Under  Picua  pu- 
bescens he  makes  similar  remarks  in  respect  to  P.  pubescent  and  P.  Gairdncri.  Proc. 
Phil.  Acad.  Nat.  ScL,  1863,  pp.  200,  201. 

X  Orn.  Biog.,  Vol.  II,  p.  82. 
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Picus  (Dehdrocopus)  meridionalis  Swaihsoit,  Ibid.     (Southern  racr.) 

Picas  Gairdneri  AuDUBOir,  Orn.  Biog.,  V,817,  lb'J9.  (Northwestern  form.)  — 

Baikd,  Bird!  N.  Am,  91,  1858. 
Picus  meridionalis  N  cttall,  Man. Orn.,  I,(2d  Ed. )  690, 1 840.  (Not  of  Swainson). 
Picus  Lecoiitei  Jones,  Ann.  N.  York  Lye.  Nat.  Hist.,  IV,  489,  pL  xviii,  1848. 

(Three-toed  specimen.) 
Picus  Turaii  Maliiekbe,  Mori.  Pic.,  I,  125,  pi.  xxix,  fig.  5,  6.  —  Cassix,  Proc. 

Phil.  Aead.  Nat.  Sci.,  1863,  202. 

Common.     Much  more  numerous  than  Picus  villosus. 

The  difference  in  size  and  color  between  northern  and  southern  speci- 
mens has  been  sufficiently  detailed  under  the  previous  Bpeciea 

73.*    Picus  borealis   Vieillot.    Red-cockaded  Woodpecker. 

Picus  borealis  Vieillot,  Ois.  Am.  Sept.,  II,  66,  pi.  exxii,  1807.  —  Cassin, 

Proc.  Phil.  Acad.  Nat.  Sci.,  1863,  203. 
Picus  querulus  Wilson,  Am.  Orn.,  II,  103,  pi.  xv,  fig.  1,  1810.  —  Cassin,  Proc. 

Phil.  Acad.  Nat.  Sci.,  1863,  203. 

Common  in  the  pineries. 

Mr.  Cassin  regards  the  Carolina  and  Georgia  representatives  of  this 
species  as  specifically  distinct  from  the  Pennsylvania  ones.  He  says  that 
they  are  as  distinct  and  as  easily  recognized  as  are  Picas  villosus  and  P. 
Harrisii,  which  he  of  course  regards  as  valid  species.    He  assigns  Vieillot's 


Measurements  of  Florida  Specimens  of  Picus 

BOREALIS. 

A 

*i 

M.  c.  z. 

No. 
"T064T 

Coll. 
No. 

X 

a 

y 

Locality. 

Date. 

Collector. 

to 

c 

3 

8.40 

<    X 

H 

a 
% 

'3 

1919 

Jacksonville 

Doc. 

31/68 

C.  J.  Maynard 

14.20 

4.75 

3.52 

10642 

1920 

i 

ii 

Dec. 

31, '68 

" 

8.30 

14.20 

4.78 

3  62 

10648 

L921 

<< 

Dec. 

31,  "68 

1 1 

8.30 

4  BO 



1002 

d 

u 

Dec . 

31,  J68 

ii 

8.50 

14.60 

4.76 

10644 

1923 

d 

i< 

Dee. 

81, '68 

i< 

8.20 

14.46 

4.7fi 

339 



1924 

d 

«i 

I>.<-. 

ii 

8.50 

15.00 

4  m 

10645 

1925 

i 

ii 

Dec. 

31,'66 

ii 

850 

n  76 

3.0U 



1971 

ii 

.I.in. 

3, '69 

ii 

8.60 

10646 

1972 

d 

ii 

Jan. 

8.  '69 

ii 

850 

14  80 

4.76 

375 

10631 

29 

«i 

Apr. 

ii 

8.00 

1 1  7.-, 

4.90 

10682 

30 

Q 

ii 

Apr. 

6,  '69 

<i 

8.50 

4  90 

3  86 

10683 

31 

$ 

ii 

Apr. 

.;,  >69 

a 

8.30 

14  90 

4.85 

10634 

41 

cf 

ii 

Apr. 

7, '69 

ii 

v  r, 

li  60 

4.70 

10687 

47 

d 

ii 

Apr. 

8, '69 

ii 

15  16 

4  -7 

8.40 

10688 

48 

ii 

Apr. 

s,  >69 

ii 

S..M> 

;;  |6 

10G3'J 

58 

0 

it 

Apr. 

■ 

it 

U  10 

4.7.'. 



4!) 

Q 

ii 

Apr. 

ii 

1 \  16 

10640 

69 

§ 

ii 

Apr. 

12,  '69 

•  i 

4  B0 

10686 

44 

— 

ii 

Apr. 

7.  "69 

ii 

10635 

43 

9 

ii 

Apr. 

7,  '69 

ii 



32 

rf 

" 

Apr. 

'i 

14.90 



42 

d 

ii 

Apr. 

7,  '69 

ii 

14  70 

4  7.". 

5116 

— 

d 

ii 

Jen. 

19,  >69 

T.  A.  Allen 

8.60 

4  4o 

3  80 

6187 

— 

d 

" 

.Inn. 

26.  '69 

1. 

8.42 

5375 

— 

d 

Hawkinsville 

Mar. 

12,  »69 

•i 

— 

d 

ii 

Mar. 

16.  '69 

ii 

4  46 

5394 

— 

f 

it 

Mar. 

15,  "69 

ii 

1 !  60 

i  40 

8  1 5 

5414 

— 

Volusia 

Mar. 

25,  '69 

•i 

7.90 

14.60 

4.45 

325 
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name  borealis  to  the  Pennsylvania  type,  and  Wilson's  name  querulus  to 
the  more  southern  form.  In  recognizing  two  species  of  red-cock aded  wood- 
pecker in  the  Atlantic  States,  Mr.  Cassin  differs  from  all  previous  writers. 
Having  only  Florida  specimens,  a  series  of  twenty-two,  before  me,  I  cannot 
state  from  personal  observation  as  to  how  they  differ  from  northern  ones. 
They  appear,  however,  to  be  merely  a  little  smaller  and  darker. 

The  average  size  of  the  twenty-eight  Florida  specimens  of  which  meas- 
urements are  given  in  the  foregoing  table  is  as  follows  :  Length,  8.34  ; 
alar  extent,  14.46;  wing,  4.71;  tail,  3.41. 

74.f    Sphyrapicus  varius  Baird.    Yellow-bellied  Woodpeckeb. 
Common. 

75  *    Centurus  carolinus  Bonaparte.    Red-bellied  Woodpecker. 

Picus  carolinus  Linne,  Syst.  Nat.,  I,  174,  1767. 

Picus  griseus  Vieillot,  Ois.  Am.  Sept.,  II,  52,  pi.  cxvi,  1807. 

Centurus  carolinus  Bonap.,  Gecg.  &  Comp.  List,  40,  1838. 

Abundant.  The  most  numerous  species  of  its  family  in  Florida. 
Specimens  in  the  Museum  from  Cape  FTorida,  taken  the  8th  of  May  by 
Mr.  G.  Wurdemann,  indicate  it  as  resident  throughout  Florida,  though 
considered  by  Audubon  and  others  as  only  a  winter  visitant  to  this  and 
the  other  Gulf  States. 

The  Florida  specimens  are  all  very  much  brighter  colored  than  others 
before  me  from  Maryland,  Indiana,  Illinois,  and  Michigan,  the  Michigan 
specimens  being  the  palest.  Professor  Baird  has  remarked,  in  regard  to  a 
specimen  from  Amelia  Island,  Florida,*  that  it  was  not  only  very  much 
smaller  than  northern  ones,  but  had  the  white  transverse  bands  on  the 
back  much  narrower,  the  black  ones  being  three  times  the  breadth  of  the 
white  ones,  instead  of  twice,  as  in  the  northern  specimens.  These  differ- 
ences my  large  series  from  the  St.  John's  River  indicate  as  constant.  A  simi- 
j  lar  increase  in  the  breadth  of  the  black  bands  over  the  white  ones  in  southern 
specimens  as  compared  with  northern  ones,  in  species  banded  transversely, 
is  seen  in  numerous  other  species.  It  is  well  marked  in  Colaptcs  auratus 
(where  the  bands  are  dark  and  light  brown),  in  Sphyrapicus  varius,  and. 
shall  show  more  fully  subsequently,  in  Orit/x  virginianiu.  The  extent  and 
intensity  of  the  red  on  the  abdomen  and  head,  and  especially  its  brilliancy 
on  the  head,  is  much  greater  in  the  Florida  specimens  of  C.  carolinus.  In 
this  respect  there  is  also  a  well-marked  difference  between  Cape  Florida 
specimens  and  those  from  the  St.  John's  River,  the  Cape  Florida  ones 
being  much  the  brighter.  These  seem  to  accord  in  every  particular  with 
*  Birds  of  North  Amer.,  p.  109. 
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the  so-called  Cenlurua  ntbelegaru  of  Lower  California  and  Mexico.  It  U 
int. Testing  to  note  that  variations  in  color OCCUT between  the  northern  and 
southern  representatives  of  Centurus  flavioentrU  similar  to  those  exhibited 
by  northern  and  southern  example*  of  C.  carulinus.  The  southern  tonus 
of  C.  flavwtntri*  were  long  sinee  characterized  by  Waaler,  Swainson,  and 
Bonaparte  as  Specifically  distinct  from  the  northern,  under  the  names  of  C. 
elegans,  C.  santucruzi,  etc.,  etc.,  which  many  authors  still  rank  as  species. 

76.*     Melanerpes   erythrocephalus,  Swainmm.     Hed-headed  Wood- 

PECKEB. 

Rare  in  winter;  said  to  be  common  in  summer.  I  saw  two  only, 
about  March  loth.  Mr.  Boardman  also  gives  it  as  rare,  while  Mr. 
Maynard  did  not  meet  with  it  at  all.  Audubon  speaks  of  its  being 
very  abundant  in  winter  in  Louisiana,  and  Dr.  Coues  gives  it  as  resi- 
dent in  South  Carolina  ;  but  it  is  certainly  not  common  in  winter  in  Ea^t 
Florida. 

77.*  Colaptes  auratus  Sivainson.    Golden-winged  "Woodpecker. 

Abundant. 

Considerably  smaller  than  at  the  north,  with  the  colors  much  more  in- 
tense, and  the  transverse  black  bars  on  the  back  relatively  broader.  The 
individual  variations  in  this  species,  even  at  the  same  locality,  are  very 
considerable,  especially  in  respect  to  the  bill.  Figures  5  and  G,  Plate  YIN, 
illustrate  the  variation  in  the  form  and  size  of  the  bill  of  two  specimens 
from  Massachusetts,  both  of  which  are  females. 

The  following  summary  of  the  subjoined  tables  indicates  the  difference 
in  size  between  Massachusetts  and  Florida  specimens,  and  the  individual 
differentiation  in  the  same  respect  at  each  locality.  The  sexes  seem  not 
to  differ  essentially  in  size. 


No.  of 
Speci- 
mens. 

18 
11 
18 
18 
11 
11 

Sex. 

Locality. 

Length. 

Alar 
Extent 

Wing. 

Tail. 

— 

Massachusetts. 

Florida 
Massachusetts. 

Florida. 
u 

Average 

Average 

Maximum 

Minimum 

Maximum 

Minimum 

12.46 
L1.66 
18.00 
12.00 

v:  78 

19.94 
18  B3 

19.00 

6  24 
6.84 

4.35 

1.00 

4  B6 

While  the  Florida  specimens  are  considerably  smaller  than  the  northern 
in  three  of  the  measurements,  the  tail  is  actually  longer  in  the  Florida 
birds,  and  hence  relatively  much  Longer.  In  most  of  the  species  of  which 
comparative  tables  of  measurements  are  given  in  the  present  paper,  there 
is  a  decided  tendency  to  an  elongation  of  the  tail  at  the  southward,  the 
tail  decreasing  less  in  length  than  the  wing  or  the  general  size. 
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Measurements  of  Massachusetts  Specimens  of  Colaptes  auratus. 


M.  C.  Z. 

No. 

Coll. 
No. 

v. 

VJ 

Locality. 

Date. 

Collector. 

Length. 

Alar 
Extent. 

Wing. 

Tail. 



29 

r? 

Watertown 

Oct. 

14,  '67 

C.  J.  Maynard 

12.50 

20.15 

6.00 

4.15 



232 

rf 

ti 

Mar. 

17,  :68 

" 

12.60 

20.00 

631 

4.56 



252 

V 

Waltham 

Apr. 

18,  '68 

ti 

1300 

20.75 

6.60 

4.60 



281 

r-T 

Newton 

Apr. 

21,  '68 

«i 

12.30 

19.60 

6.00 

4.24 

4880 

280 

ff 

i. 

Apr. 

21,  '68 

(i 

12.25 

19.90 

6.25 

4.62 



325 

? 

«< 

Apr. 

25, '68 

<( 

12.55 

20.05 

6.27 

4.35 





d 

<  < 

Aug. 

5,  '68 

« 

12.67 

19  80 

6  10 

400 

4881 

356 

rf 

n 

May 

1, '68 

ii 

12.00 

19.00 

6.10 

4.10 



988 

d 

ii 

June 

2,  "68 

it 

12  00 

19.45 

6.10 

4.25 

5460 

1011 

r? 

Waltham 

Aug. 

6,  '68 

<« 

12.50 

1990 

6.20 

4.05 



2902 

rT 

Newton 

June 

12,  '69 

«< 

12.50 

20.50 

6.40 

430 



4028 

? 

Waltham 

Aug. 

22,  '69 

<< 

12.50 

20.00 

6.25 

4.70 



4029 

rC 

Newton 

Aug. 

22,  '69 

c< 

13.00 

20.60 

6.25 

4  70 



4034 

? 

it 

Aug. 

26,  '69 

II 

12.50 

20.27 

6.25 

435 



2913 

rf 

it 

June 

30,  '69 

(( 

12.10 

20.00 

6  45 

4. 55 



2916 

H" 

CI 

June 

22,  '69 

(1 

12.00 

19.50 

6.15 

4.25 



2915 

r? 

ic 

June 

22,  '69 

<( 

12.50 

19.50 

6.25 

4  20 



2939 

d 

ti 

May 

1,'69 

« 

12  50 

20.00 

6.30 

4.45 

Measurements  of  Florida  Specimens  of  Colaptes  auratus. 


M.C.Z 

No. 

Coll. 
No. 

4/ 

Vl 

Locality. 

Date. 

Collector. 

to 

c 
o 

IJ 

"18750" 

to 

c 

"3 



2075 

9 

Jacksonville 

Jan. 

20,  '69 

C.J.  Maynard 

10.75 

5.75 

4.55 



2074 

V 

ii 

Jan. 

20,  "69 

ii 

11.00 

17.60 

550 

4.50 

10612 

2346 

Dummitt's 

Feb. 

16,  "69 

ii 

1175 

19.50 

6.25 

4.10 

10614 

2601 

6 

ii 

M;ir. 

11,  '69 

ii 

12.00 

19  00 

5.90 

460 

1061 K 

2584 

<£ 

ti 

Mar. 

9, '69 

ii 

10.60 

1775 

5-70 

4.30 

10613 

2542 

Y 

>i 

Mar. 

5,  *69 

<< 

12  75 

19.10 

6.00 

4.85 

10610 

2335 

ct 

ii 

Mar. 

5/69 

" 

12  00 

19.20 

6.00 

4.25 

5196 



($ 

Welaka 

b'eb. 

5, -69 

J.  A.  Allen 

12  20 

19.10 

5.85 

4.30 

5321 



9 

Enterprise 

Mar. 

1,'69 

" 

11.50 

18.75 

5.60 

4.15 





V 

Volusia 

Mar. 

25,-  '69 

it 

12.25 

19.75 

6.00 

— 





d" 

it 

Mar. 

25,  "69 

ii 

11.50 

18.75 

5.65 

— 

Of  the  eight  species  of  woodpecker  mentioned  above  as  occurring  in 
Florida  in  winter,  all  but  one  or  two  {Melanerpes  erythrocephalus 
and  Campephilus  principalis)  are  numerously  represented.  Most  of 
them  are  exceedingly  abundant,  the  woodpeckers  hence  forming  a  con- 
spicuous element  in  the  bird-fauna  of  East  Florida.  All  of  them  are 
resident,  according  to  Dr.  Coues,  in  South  Carolina.  Audubon,  how- 
ever, states  that  two  of  them  ( Sphjrapicus  varius,  Centuries  carolifius) 
do  not  breed  south  of  Maryland,  but  Dr.  Coues  gives  them  as  resident 
the  whole  year  in  South  Carolina. 


psiTTAcmai. 

78.     Conurus  carolinensis  Bonaparte.     Carolina  Parokeet. 
Common.     Hundreds  are  captured  every  winter  on  the  Lower  St. 
John's  by  professional  bird-catchers  and  sent  to  the   northern   cities. 
Thousands  of  others  are  destroyed  wantonly  by  sportsmen.     Concerning 
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this  needless  slaughter  Mr.  Boardman  thus  writes  :  "  Tlie  little  parokeet 
must  soon  be  exterminated.  Some  of  our  Enterprise  party  would 
sometimes  shoot  forty  or  fifty  at  a  few  discharges,  for  sport,  as  they 
hover  about  when  any  are  shot  until  the  whole  flock  is  destroyed." 
From  its  habit  of  feeding  upon  the  tender  maize  in  autumn,  it  is  some- 
times somewhat  injurious  to  the  farmer,  and  for  this  cause  many  are 
also  killed.  It  is  also  more  or  less  hunted  as  a  game-bird.  It  is  well 
known  that  the  parokeet  formerly  inhabited  large  portions  of  the  United 
States  where  it  is  now  never  seen,  and  the  cause  of  its  disappearance 
has  been  deemed  a  mystery.  Such  facts  as  these,  however,  seem  to 
render  clear  what  its  ultimate  fate  must  be  in  the  United  States,  —  ex- 
termination. 

I  could  learn  nothing  from  the  inhabitants  in  regard  to  the  time, 
manner,  or  place  of  breeding  of  this  species,  even  old  residents  pro- 
fessing total  ignorance  in  regard  to  these  points. 

The  following  table  of  measurements  of  specimens  of  this  species  serves 
to  indicate  its  average  size  and  proportions  in  Florida.  In  mature  speci- 
mens the  sexual  difference  in  color  and  size  is  very  slight.  Neither  sex 
acquires  its  adult  colors  before  the  second  or  third  year. 

The  average  size  of  the  nineteen  specimens  (six  males  and  thirteen 
females)  cited  below  is  as  follows:  Length,  13.10;  alar  extent,  21. 7G; 
wing,  7.59. 

The  extremes  are  as  follows  :  — 

Length,  12.50  and  13.60  (both  specimens  females);  alar  extent,  21.10 
(female)  and  22.50  (male)  ;  wing  7.00  and  7.85.  These  specimens  seem 
to  indicate  a  tolerable  constancy  in  general  size  and  proportions. 

Measurements  of  Florida  Specimens  of  Conurus  CAROLiNENSis. 


M.  C.  Z. 

No. 

Sex. 

Locality. 
Welaka 

Date. 

Collector. 

Length. 
"  13.25 

Alar 
Extent. 

1 
Wing. 

Tail. 

6205 

Feb.    8,  '69 

J.  A.  Allen 

22  00 

7  70 

6.05 

521  Hi 

•          i> 

Feb.     8,  "GO 

o 

2280 

7  36 

6.75 

5207 

p 

<< 

Feb.     8,  '69 

ii 

12.90 

21  60 

7.45 

6.10 

5225 

o 

Volusia 

Feb.  12,  '6fl 

ii 

18.00 

21  75 

7.00 

5.S0 

5226 

p 

it 

Feb.  12,  r>0 

ii 

1300 

7  86 

680 

5227 

p 

<t 

Feb    12,  !69 

ii 

13-00 

21.75 

5228 

^ 

it 

Feb    12,  69 

i< 

1300 

7  60 

8  00 

5201 

j* 

Enterprise 

Feb   26.  '69 

" 

13  26 

21.60 

7  40 

— 

5205 

p 

ii 

Feb.  25,  '69 

ii 

1300 

22  15 

600 

520'. 

$ 

ii 

Feb    ■: 

ii 

18  60 

22  00 

7.84 

660 

5297 

d" 

ii 

Fob   26,  '68 

ii 

18  r> 

22.00 

7.60 

— 



d 

Hawkinsville 

Mar.  13,  '69 

H 

7  .  "• 

— 



d" 

>i 

Mar  IS,  v>9 

ii 

13  15 

■;i  25 

— 



ii 

Mar    13,  '69 

ii 

1250 

21  35 

— 



P. 

Orange  muffs 

Mar.  24,  '69 

<< 

12.S6 

21  76 

7  W 

— 



p 

ii 

Mar.  24,  "69 

ii 

22.30 

7  7"> 

— 



y 

ii 

Mat  24,  '69 

<< 

13.05 

21.10 

7  60 

— 



p 

ii 

Mar.  21.  '69 

H 

18  25 

21.30 

7  50 

— 



9 

" 

Mar  2  v.  »69 

ii 

18  26 

21  50 

7  "-> 

— 
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79  *    Cathartes  aura  IUiger.     Turkey  Vulture. 
Vultur  brasiliensis  Brisson,  Orn.,  I,  468,  1760. 
Vultur  aura  Linne,  Syst.  Nat.,  I.  122,  1767.  —  Vieillot,  Ois.  Am.  Sept.,  I,  25, 

pi.  2  bis,  1807.  —Wilson,  Am.  Orn.,  IX,  pi.  lxiv,  fig.  1,  1814. 
Cathartes  aura  Illiger,  Prodromus,  283,  1811.  —  Bonaparte,  Ann.  N.  Y. 

Lye.  Nat.  Hist.,  II,  23,  1828.  —  Addubon,  Orn.  Biog.,  II,  296,  pi.  clii,  1835. 

—  Bonaparte,  Geog.  and  Comp.  List,  I,  1838. — D'Orbigny,  Voy.  dans 
l'Amer.  Merid.,  IV,  iii,  38,  1844.  —  Cassin,  Proc.  Phil.  Acad.  Nat.  Sci., 
1849,  159.  —Bonaparte,  Consp.  Gen.  Av.,  I,  9,  1850. 

Vultur  jota  Molina,  Saggio  sul  stor.  nat.  del  Chile,  1782. 

Cathartes  ruficollis  Spix,  Av.  Spec.  Novas,  2,  1824. 

Vultur  jota  Molina,  Sagg.  sul  stor.  nat.  del  Chile,  235,  1782.  —  Gmelin,  Syst. 

Nat.,  I,  347,  1788. 
Cathartes  jota  Bonaparte,  Consp.  Gen.  Av.,  I,  9,  1850.  —  Cassin,  U.  S.  Nav. 

Astr.  Exp.,  II.  172,  1855. 
Cathartes  septentrionalis  Pr.  Maximilian,  Reisein  das  Nord-Amer.,  1, 162,  1839. 
?  Cathartes  Burrovianus  Cassin,  Proc.  Phil.  Acad.  Nat.  Sciences,  1843,  212. 

—  ?  Cassin,  Baird's  Birds  of  N.  Am.,  6,  1858. 

Abundant.  Collect  in  large  companies  about  the  dead  alligators  so 
numerous  in  the  St.  John's  River. 

Both  this  species  and  the  following  (Carthartes  atratus)  paid  us  fre- 
quent visits  at  our  camps  at  Enterprise  and  Hawkinsville,  and  whenever 
we  left  them  they  did  not  fail  to  gather  up  and  devour  the  carcasses  of 
the  birds  and  mammals  thrown  away  by  us  after  skinning.  We  found 
them,  in  fact,  rather  troublesome  neighbors,  since  on  more  than  one 
occasion  they  proceeded,  in  our  absence,  to  investigate  the  character  of 
the  specimens  we  had  left  in  the  sun  to  dry,  and  in  a  manner  so  unsat- 
isfactory to  ourselves  that  one  of  the  party  was  frequently  obliged  to 
stay  in  camp  to  protect  them  while  the  others  were  away  collecting. 

Both  this  and  the  following  species  were  represented  as  breeding 
late  in  the  season,  and  as  frequenting  the  palmetto  swamps  as  well 
as  some  of  the  islands  above  Enterprise  for  this  purpose. 

The  synonymy  here  given  of  the  present  and  following  species  indicates 
clearly  the  confusion  which  several  continental  European  authors  have  in- 
troduced through  their  descriptions  of  these  species,  to  which  attention  has 
been  previously  called  by  Mr.  Cassin.*  While  a  Vultur  (or  Cathartes)  aura 
has  been  described  by  most  authors  who  have  written  of  the  two  species 
in  question,  the  name  aura  has  been  applied  sometimes  to  the  one  and 

•  Proc.  Phil.  Acad.  Nat  Sci.,  1849,  150. 
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BOHletimei  to  the  other,  but  when  given  to  the  true  aura  of  Linntf,  Vn-illot, 
and  Wilson,  the  atratus  of  Bai  train  and  Wilson  has  been  cited  M  a  Byno- 
nyme,  and  the  true  atratus  described  under  a  new  name.  The  name  jota 
has  likewise  been  repeatedly  applied  to  both  species  by  different  author-, 
and  in  some  cases  even  by  the  same  author,  as  has  been  also  the  name 
brasiliensis.  The  description  given  by  Linnd  in  the  twelfth  edition  of  his 
Systema  Naturae,  under  V.  aura,  clearly  refers  to  the  V.  aura  of  Wilson,  of 
which  the  V.  jota  of  Molina  and  Gmelin  are  synonymes  ;  although  some  of 
Linnd's  synonymes  may  refer  to  the  C.  atratus  of  modern  writers.  Bona- 
parte, however,  in  both  his  Synopsis  of  the  Birds  of  the  United  States  and 
in  his  Geographical  and  Comparative  List,  strangely  applied  the  noma  jota 
to  the  atratus  of  Wilson,  in  which  he  was  for  a  time  followed  by  other 
writers.  By  those  who  have  regarded  the  South  American  representatives 
of  C.  aura  as  distinct  from  its  North  American  ones,  the  name  jota  has 
latterly  been  applied  to  the  supposed  distinct  South  American  representa- 
tive of  the  supposed  true  or  northern  C.  aura. 

The  distinctions  between  the  so-called  C.  jota  and  C.  aura  seem,  judg- 
ing from  the  published  accounts,  to  be  by  no  means  clear.  Mr.  Cassin,  in 
his  report  on  the  birds  of  Lieutenant  Gilliss's  Expedition,  says  the  C.  jota 
u  is  apparently,  or  so  far  as  can  be  ascertained  from  prepared  specimens, 
a  more  slender  bird,  and  longer  in  all  its  measurements.  The  last  character 
is  particularly  applicable  to  its  wings."*  In  his  Illustrations  of  the  birds 
of  California  and  Texas,  published  the  following  year,  he  reverses  this 
statement,  and  says:  "  The  South  American  species  \_C.jota~\  is  the  smaller" 
and  "  is  the  more  slender  in  all  its  members  " ;  and  adds  :  "  All  the  spe- 
cimens that  we  have  seen  have  been  of  a  more  uniform  clear  black  color." 
Having  myself  examined  numerous  specimens,  both  in  Brazil  and  in  Florida, 
I  find  the  dilference  in  the  average  exceedingly  slight,  and  nearly  as  stated 
by  Mr.  Cassin  in  his  later  work  ;  that  is,  the  Brazilian  are  slightly  smaller, 
and  have  the  plumage  appreciably  darker. 

Bonaparte,  in  his  Conspectus,  gives  the  jota  of  Molina  as  being  simply 
smaller  and  with  a  shorter  tail  than  aura  of  Linne.  The  differences  are  in- 
deed very  slight;  they  arc,  moreover,  strictly  in  accordance  with  the  well- 
known  general  laws  of  variation  between  specimens  of  the  same  species  from 
northern  and  southern  localities,  and  by  no  means  indicate  a  diversity  of 
species.  Because  formerly  not  known  to  occur  in  some  of  the  West  India 
Islands,  it  was  at  one  time  supposed  by  some  that  the  habitats  of  the  two 
supposed  species  did  not  meet,  or  that  there  was  a  region  in  Central  and 
Northern  South  America  where  neither  existed.  As  I  have  elsewhere 
stated,!  this  is  a  mistake,  both  this  species  and  the  C.  atratus  ranging  from 

*  U.  S.  Naval  Astronomical  Expedition,  Vol.  II,  p.  173,  1So5. 
f  Memoirs  Bost.  Soc.  Nat  liist.,  Vol.  I,  p.  600,  1S68. 
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the  middle  and  northern  portions  of  the  United  States  nearly  to  the  south- 
ern extremity  of  South  America  ;  the  C.  aura  also  extending  as  much  be- 
yond the  southern  limit  of  the  C.  atralus  in  South  America  as  it  does  to 
the  north  of  it  in  North  America. 

The  Calhartes  Burrovianus  of  Cassin,  described  in  1843,  from  a  single  spe- 
cimen from  Mexico,  is  referred  by  Bonaparte,  in  his  Conspectus,  to  C.  jota, 
or  to  what  I  regard  as  the  typical  form  of  C.  aura,  and  evidently  with  good 
reason.  It  differs  from  C.  aura  only  in  being  smaller.  I  am  therefore 
disposed  to  regard  it  as  based  on  an  unusually  small  specimen  of  that  spe- 
cies. Though  Dr.  Gambel  supposed  he  had  seen  it  with  the  other  species 
in  Lower  California,  but  two  specimens  seem  to  have  been  known  to  Mr. 
Cassin,  one  of  which  was  from  an  unknown  locality. 

Measurements  of  Florida  Specimens  of  Carthartes  aura. 


M.CZ. 
No. 

Coll. 
No. 

X 

IF 

Locality. 

Date. 

Collector. 

to 

a 
o 

<  * 

to 

Q 

"22750 

"3 

5143 



Jacksonville 

Jan. 

25, 

'69 

J.  A.  Allen 

27.50 

72.50 

11.10 

5180 



<r 

Ilibernia 

Feb. 

1, 

;69 

it 

27.50 

72.00 

22.00 

11.75 

5187 



* 

<i 

ii 





21.00 

12.00 

10746 

2541 

? 

Dummitt's. 

Mar. 

11, 

'69 

C.J.  Maynard 

26.50 

6S.00 

21.00 

11.00 



2603 

? 

(i 

Mar. 

11, 

'69 

ii 



68.00 

20.00 

10.50 



2433 

9 

ii 

Mar. 

10' 

'69 

ii 

27.50 

72.00 

21.75 

11.25 

80.*    Cathartes  atratus  Swainson.    Black  Vulture. 

?  Vultur  brasillensis  aut  mexicanus  Ray,  Synop.  Meth.  Avium,  10,  1713. 

Vultur  atratus  Bartram,  Travels,  289,  1791. 

Cathartes  atratus  Swainson,  Faun.  Bor.  Am.,  II,  6,  1831.  — Audubon,  Synop- 
sis, 3,  1839. — Bonaparte,  Consp.  Gen.  Av.,  I,  9,  1850. —  Cassin,  Illust. 
Birds  Cal.,  Texas,  etc.,  58,  1854.  —  Cassin,  Gilliss's  U.  S.  Nav.  Astr.  Exp., 
II,  173,  1855. 

Vultur  jota  Wilson,  Am.  Orn.,IX,  104,  pi.  lxxv,  fig.  2,  1814.  (Not  of  Molina  ; 
not  of  Gmelin.) 

Cathartes  jota  Bonaparte,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  II.  —  Audubon,  Orn. 
Biog.,  II,  33,  1835.— Bonaparte,  Geog.  and  Comp.  List,  I,  1838. 

Vultur  urubu  Vieillot,  Ois.  Am.  Sept.,  I,  53,  pi.  ii,  1807. 

Cathartes  urubu  Lesson,  Voy.  autourdu  Monde,  614.  —  D'Orbignt,  Voy.  dans 
l'Amer.  Mcrid.,  1844. 

Cathartes  aura  Srix,  Av.  Spec.  Novce,  2,  1824. 

Cathartes  brasiliensis  Bonap.,  Consp.  Gen.  Av.,  I,  9,  1850. 

Abundant.  On  the  whole,  probably  about  as  numerous  as  the  pre- 
ceding, but  the  two  species  occur  in  different  proportions  at  different 
localities,  and  at  different  times  at  the  same  locality.  None  were  seen 
about  Jacksonville  during  the  two  weeks  I  spent  there  in  January,  and 
none  were  met  with  for  some  distance  up  the   river.     Above   Lake 
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George  it  was  generally  common,  and  sometimes  outnumbered  the 
other  species,  as  it  did  often  at  IlawkinsviHe  during  my  stay  there; 
The  younger  birds  appear  to  be  generally  not  so  highly  eolored  as  the 
fully  mature,  nor  to  have  the  naked  skin  of  the  head  and  neck  .-o  rugose 
and  corrunculated  as  the  older.  The  differences  in  these  respects  are 
very  considerable  between  individuals  of  the  same  flock. 

A  comparison  of  Florida  specimens  with  Brazilian  ones  shows  that  the 
latter  are  slightly  smaller  than  the  former ;  in  color  or  otlu-r  general  fea- 
tures they  do  not  appear  to  differ.  Most  writers  have  regarded  the  South 
American  as  identical  with  the  North  American,  but  Mr.  Cassin,*  appar- 
ently on  the  authority  of  Bonaparte,f  says  the  South  American  bird  '*  is 
the  Vultur  brasiliensis  Ray,"  and  that  "  it  is  considerably  smaller,  and  other- 
wise quite  distinct."  But  he  only  refers  definitely  to  the  difference  in  rise. 
The  year  preceding  the  publication  of  these  remarks,  however,  he  gives 
C.  alraius  as  inhabiting  Chili.}  In  speaking  of  the  Chili  specimen,  he 
says  :  "  A  single  specimen  in  mature  plumage  and  excellent  condition  is 
exactly  identical  in  size  and  other  characters  with  the  common  species 
[C.  alraius]  of  the  southern  parts  of  North  America."  lie  adds:  "It  is 
the  only  specimen  presenting  this  similarity  that  we  have  ever  seen  from 
South  America,  and  is  larger  and  in  other  respects  different  from  the  allied 
Catharles  brasiliensis,  which  is  an  inhabitant  also  of  that  division  of  this 
continent."  C.  atratus,  he  says,  is  "  not  abundant  in  Chili,  though  repre- 
sented to  be  occasionally  met  with  in  the  interior  " ;  these  larger  individuals 
referred  to  being  doubtless  the  birds  that  inhabit  the  more  elevated  dis- 
tricts. Whatever  Mr.  Cassin's  Catharles  brasiliensis  may  prove  to  be,  it 
remains  unquestionable  that  the  C.  atratits  is  a  general  inhabitant  of  South 
America,  and  that  Bonaparte's  brasiliensis  is  merely  the  southern  type  of 
this  species.  The  exact  parallelism  of  its  range  on  the  two  continents  as 
compared  with  that  of  C.  aura  has  already  been  alluded  to. 

The  PAINTED  or  Sacred  Vulture  ("  Vultur  sacra"), §  an  apocryphal 
species  described  by  Bartram  ||  as  inhabiting  Florida,  demands  in  this  con- 
nection a  passing  notice.  Though  not  identified  by  any  succeeding  author 
(by  some,  however,  it  has  been  referred  to  the  king  vulture,  Sarcorham- 

*  Ulust.  Birds  of  Cal.  and  Texas,  p.  58,  1856. 
f  Conspectus  Gonerum  Avium,  Tom   I.  p  9,1850 
t  U.  S.  Naval  Astronomical  Expedition,  Vol.  II,  p.  173,  1855. 
§  Travels  in  Florida,  etc.,  p.  150,  1790. 

||    Vultur  sacra  Baktham,  Travels  pp.  150,  289,  1791.  —  Vieillot.  —  Xcttall,  Man. 
Orn   I,  42. 

Sai'corhamplris  sacer  Cassin,  Illust.  Birds  of  Cal.  and  Texas,  59,  1S56. 
See  also  Bonatakte,  Conspectus  Gen.  Av.,  I,  9. 
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phuspapa),  Bartram's  account  of  it  leads  one  to  infer  that  he  found  it  quite 
abundant.  His  description  of  it  is  given  with  satisfactory  detail.  He  says 
it  is  u  near  the  size  of  the  turkey-buzzard,  but  his  wings  are  much  shorter, 
and  consequently  he  falls  greatly  below  that  admirable  bird  in  sail.  I 
shall  call  this  bird  the  painted  vulture.  The  bill  is  long  and  straight  al- 
most to  the  point,  where  it  is  hooked,  or  bent  suddenly  down,  and  sharp ; 
the  head  and  neck  bare  of  feathers  nearly  down  to  the  stomach,  where  the 
feathers  begin  to  cover  the  skin,  and  soon  become  long  and  of  a  soft  text- 
ure, forming  a  ruff  or  tippet,  in  which  the  bird,  by  contracting  his  neck, 
can  hide  that  as  well  as  his  head  ;  the  bare  skin  on  the  neck  appears  loose 
and  wrinkled,  which  is  of  a  deep  bright  yellow  color,  intermixed  with  coral 
red  ;  the  hinder  part  of  the  neck  is  nearly  covered  with  short,  stiff  hair; 
and  the  skin  of  this  part  of  the  neck  is  of  a  dun-purple  color,  gradually  be- 
coming red  as  it  approaches  the  yellow  of  the  sides  and  fore  part.  The 
crown  of  the  head  is  red;  there  are  lobed  lappets  of  a  reddish  orange 
color,  which  lay  on  the  base  of  the  upper  mandible.  But  what  is  singular, 
a  large  portion  of  the  stomach  hangs  down  on  the  breast  of  the  bird,  in 
the  likeness  of  a  sack  or  half  wallet,  and  seems  to  be  a  duplicature  of  the 
craw,  which  is  naked  and  of  a  reddish  flesh  color ;  this  is  partly  concealed 
by  the  feathers  of  the  breast,  unless  when  it  is  loaded  with  food  (which  is 
commonly,  I  believe,  roasted  reptiles),  and  then  it  appears  prominent. 
The  plumage  of  the  bird  is  generally  white  or  cream  color,  except  the 
quill  feathers  of  the  wings,  and  two  or  three  ilows  of  the  coverts,  which  are 
of  a  beautiful  dark  brown  ;  the  tail,  which  is  large  and  white,  is  tipped 
with  this  dark  brown  or  black  ;  the  legs  and  feet  of  a  clear  white  ;  the  eye 
is  encircled  with  a  gold-colored  iris ;  the  pupil  black. 

"  The  Creeks  or  Muscogulgees,"  he  continues,  "  construct  their  royal 
standard  of  the  tail  feathers  of  this  bird,  which  is  called  by  a.  name  signi- 
fying the  eagle's  tail ;  this  they  carry  with  them  when  they  go  to  battle, 
but  then  it  is  painted  with  a  zone  of  red  within  the  brown  tips,  and  in 
peaceable  negotiations  it  is  displayed  new,  clean,  and  white  ;  this  standard 
is  held  most  sacred  by  them  on  all  occasions,  and  is  constructed  and  orna- 
mented with  great  ingenuity.  These  birds  seldom  appear  but  when  the 
deserts  are  set  on  fire  (which  happens  almost  every  day  throughout  the 
year  in  some  part  or  other,  by  the  Indians,  for  the  purpose  of  rousing  up 
game,  as  also  by  the  lightning),  when  they  are  seen  at  a  distance  soaring 
on  the  wing,  gathering  from  every  quarter,  and  gradually  approaching  the 
burnt  plains,  when  they  alight  upon  the  ground  yet  smoking  with  hot  em- 
bers ;  they  gather  up  the  roasted  serpents,  frogs,  and  lizards,  filling  their 
sacks  with  them.  At  this  time  a  person  may  shoot  them  with  pleasure, 
they  not  being  willing  to  quit  the  feast,  and  indeed  seem  to  brave  all 
danger." 


MUSEUM   OF   COMPARATIVE   ZOOLOGY.  315 

Mr.  Cassin  *  refers  the  species  described  as  above  by  Bartram  to  the 
genus  Sarcor/iam/)/i>ts  (S.  sacrr  Cassin  =   Vnltnr  sacra  Bartram),  believing 

it  to  be  a  valid  species,  and  remarks  thai  its  identification  M  may  be  consid- 
ered as  one  of  the  most  important  services  to  be  performe  1  in  North  Ameri- 
can ornithology."  It  is  related,  Air.  Cassin  continues,  "to  the  lung  vulture 
(S.  papa),  but  that  species  has  a  black  tail,  and  in  ease  of  mistake  or  mis- 
print in  Bartram's  description,  it  may  he  presumed,  at  any  rate,  to  relate 
to  an  occurrence  of  that  species  within  the  United  State-  f  There  is  no 
more  interesting  nor  more  singular  problem  in  North  American  ornithol- 
ogy." Two  years  later,  in  Baird's  Birds  of  North  America,  Mr.  Cassin 
again  refers  to  the  subject,  and  says  that  "  recent  information  renders  it 
probable  that  this  [  Vultur  sacra  Bartram],  or  a  species  different  from  the 
vultures  just  described  [Calhartes  aura,  C.  atratus,  C.  Burrocianus],  is 
found  about  Lake  Okechobee  in  Southern  Florida,  where  it  is  called  kinjx 
buzzard.  The  verification  of  this  statement  by  actual  specimens  would 
be  one  of  the  most  important  discoveries  yet  to  be  made  in  North  Ameri- 
can ornitholo£V." 

Although  the  description  of  Bartram's  "Vultur  sacra"  accords  more 
nearly  with  the  Sarcoramphus  papa  than  with  any  other  known  species,  I 
cannot  avoid  the  conclusion  that  it  is  in  the  main  a  purely  mythical  species, 
notwithstanding  the  high  reputation  for  veracity  generally  accorded  to  Mr. 
Bartram.  I  mainly  so  regard  it  for  the  reason  that  Florida  has  of  late 
been  too  often  traversed  by  naturalists,  and  especially  all  the  parts  visited  by 
Bartram,  for  a  bird  of  so  striking  an  appearance,  and  so  numerous  as  Bar- 
tram represented  his  V.  sacra  to  be,  to  remain  undiscovered  if  such  a 
species  exists  there.  While  it  nearly  accords  with  the  5.  ]>apa  in  size 
and  general  color,  it  is  most  radically  different  from  this  species,  in  the 
color  of  the  tail,  and  in  having  a  "  large  portion  of  the  stomach  hanging 
down  on  the  breast,  in  the  likeness  of  a  sack  or  half-wallet."  In  the  latter 
feature  it  is  structurally  widely  different  from  any  known  American  bird. 
It  is  mentioned  as  though  it  was  an  abundant  species  on,  at  least,  the 
upper  portion  of  the  St.  John's  River,  inasmuch  as  he  speaks  of  large 
flights  of  them.  As  to  the  feathers  of  its  tail  being  used  by  the  Creek  In- 
dians for  a  roval  standard,  and  to  which  feathers  they  give  a  "  name  Biffni- 
fying  an  eagle's  tail,"  it  seems  to  me  more  probable  that  they  were  really 
feathers  of  the  white-headed  eagle  (Ilaliaitus  leucocephalus)t  since  it  is 
well  known  that  the  tail  feathers  of  that  bird  are  very  generally  used 
for  this  and  similar  purposes  by  the  Indian  tribes  of  this  continent, 
whereas  the   tail  feathers   of  so  foul  a  bird   as  the  vulture  must    in  all 

*  Illustr.  of  Birds  of  Cuba  and  Texas,  p.  59. 

t  The  S  papa,  a  Central  and  South  American  species,  appears  to  have  not  yet  been 
seen  north  of  Mexico. 
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probability  be  too  ill  scented  to  suit  even  the  unfastidious  taste  of  an  In- 
dian. As  to  Mr.  Cassin's  supposition  that  the  word  white  in  the  descrip- 
tion of  the  tail  should  perhaps  read  black,  the  context  wholly  forbids  its 
probability.  If  thus  changed  the  passage  referred  to  would  read,  "  the 
tail  which  is  rather  large  and  black,  is  tipped  with  this  dark  brown  or  black !  " 
which  makes  simply  an  absurdity.  Besides  this,  the  tail  is  again  men- 
tioned in  the  following  paragraph  as  being  painted  by  the  Indians,  when 
used  in  their  war  standards,  etc.,  "  with  a  zone  of  red  within  the  brown 
tips,"  and  afterwards  as  being  "  displayed  new,  clean,  and  white."  As  to 
the  information  referred  to  by  Mr.  Cassin  as  having  been  received  by  him 
respecting  a  "  king  buzzard  "  existing  in  Southern  Florida,  it  may  be  re- 
marked that  this  is  the  name  by  which  the  caracara  eagle  (Polyborus  tharus 
Cassin)  is  commonly  known  in  Florida,  and  which  is  undoubtedly  the  bird 
of  which,  under  the  name  of  "  king  buzzard,"  Mr.  Cassin  had  heard. 

On  the  whole,  it  seems  evident  that  Bartram's  account  of  the  Vultur 
sacra  is  a  confused  mixture  either  of  pure  fiction  and  truth,  with  the  former 
largely  in  preponderance,  or  of  the  characters  of  several  different  species. 
The  description  would  seem  to  have  been  mainly  drawn  from  an  example 
of  Sarcoramphus  papa  that  he  may  have  somewhere  met  with,  but  with 
which  he  combined  certain  features  of  this  or  other  species  which  he  had 
only  observed  at  a  distance,  and  that  he  thus  misjudged  their  exact  char- 
acter (as  in  respect  to  the  strange  external  food-pouch)  or  else  added  them 
solely  on  popular,  fabulous  rumors.  The  flights  of  these  birds,  which 
he  observed  assembling  over  recently  burned  districts,  I  think  must  refer 
to  the  Pohjborus  tharus,  which  is  well  known  to  have  this  habit,  while  the 
tail  feathers  he  speaks  of  as  used  by  the  Indians  in  their  councils  were 
more  probably  either  those  of  the  Haliaetus  leucocephalus  or  Polylorus 
tharus  than  of  any  species  of  vulture,  since  a  white-tailed  American  vul- 
ture, I  believe,  is  a  bird  thus  far  unknown.  If  the  "  V.  sacra"  then,  is  to 
be  regarded  as  anything  else  than  a  myth,  it  should  in  all  probability  be 
identified  with  the  S.  papa,  as  already  stated,  and  as  was  done  by  Bona- 
parte in  his  Conspectus. 

FALCONID^J. 

81 1    Falco  peregrinus  Linn€.    Duck  Hawk. 
Falco  pcrcgrinus  Gmelin,  Syst.   Nat.  I,  272,  1788.  —  Wilson,  Am.  Orn.,  IX, 

120,  1814. —  Bonaparte,  Journ.   Phil.  Acad.   Nat     Sci.,  1st  Scr.,  I,  342, 

1824. —  Audubon,  Orn.  Biog.,   I,   85,   1832,  V,  365,  pi.  xvi.  —  Nuttall, 

Man.  On.,  I,  83,  1832. 
Falco  anatum    Bonaparte,  Gcog.  and  Comp  List,  I,  1838.  —  Cassin,  Illust. 

Birds  Cal.  and  Texas,  86,  1853.  —  Cassin,  Baird's  Birds  of  N.  Am.,  7,  1858. 

—  Allen,  Proc  Essex  Inst.,  IV,  153,  1865. 
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Falco  nirjrirpps  Cassix,  Illust.  Birds  of  Cal.,  87,  1853.  —  Cassin,  Baird's  Birds 
of  N.  Am.,  1858. 

"One  instance,  St.  Augustine,  February,  1808."  Boardman.  Mr. 
Maynard  found  it  rather  common  near  Dummitt's,  where  he  observed 
its  peculiar  manner  of  capturing  the  ducks.  Also  well  known  to  occur 
in  winter  in  Cuba  and  other  of  the  West  India  Islands. 

In  1838,  Bonaparte,  in  his  "Geographical  and  Comparative  List,"  gave 
to  the  American  peregrine  or  duck  hawk  the  name  Falco  anatum.  Pre- 
vious to  this  time  all  writers  had  considered  it,  and  it  seems  to  me  justly,  as 
identical  with  the  European  peregrine,  or  F.  peregrinus, —  an  opinion  still 
held  by  many  eminent  ornithologists.  Until  about  this  date  the  peregrine 
falcon  was  believed  to  have  a  nearly  cosmopolitan  distribution,  but  since 
then  the  Australian  and  other  supposed  species  have  been  separated  from 
it  on  grounds  that  it  now  seems  should  be  reconsidered.  Among  these 
supposed  species  is  the  Falco  nigriccps  of  Cassin,  first  described  in  1858, 
from  specimens  received  from  California  and  Chili.  These  first  specimens 
were  smaller,  with  the  rufous  color  of  the  under  parts  in  the  young  of  a 
stronger  tint  than  in  the  so-called  F.  aMitum,  they  more  resembling  the 
African,  Australian,  and  especially  the  Indian  type  of  F.  peregrinus.  Speci- 
mens since  obtained  from  farther  north,  however,  fully  equal  those  from 
Eastern  North  America,  and  the  slight  differences  found  to  really  exist 
between  them  seem  to  be  by  no  means  ol  specific  value. 

Formerly  a  difference  in  breeding  habits  was  supposed  to  obtain  be- 
tween the  American  and  European  peregrines,  the  American  peregrine 
being  for  a  long  time  believed  to  breed  in  trees,  whilst  the  European  was 
well  known  to  nest  on  cliffs.  Recently,  however,  the  American  bird  has 
been  repeatedly  found  nesting  in  similar  situations,  but  never  yet  in  trees.* 

82.t  Falco  columbarius  Linn€.  Pigeon  Hawk. 

Falco  columbarius  Wilson  and  subsequent  American  writers  generally. 

Falco  aisalon  Swainson,  Fann.  Bor.  Am.,  II,  35,  pi.  xxv,  1831. — Nuttall, 

Man.  Orn.,  I,  60,  1832. 
Falco  temerarius  Audubon,  Orn.  Biog.,  I,  381,  pi.  lxxv,  1832. 

"  Frequent."     Boardman. 

*  For  an  account  of  the  breeding  habits  and  nesting-places  of  the  American  bird  in 
the  Atlantic  States,  see  the  author's  papers  in  Proc.  Essex  Inst.,  Vol.  IV,  pp.  153  -  1(51, 
and  American  Naturalist,  Vol.  Ill,  p.  514.  The  past  summer  (1S70)  its  eggs  have  boon 
received  by  Mr.  C.  W.  Bennett  from  Vermont.  Prof.  S.  S.  Hakleman  was  not  only  the 
first  naturalist  who  made  known  the  fact  of  its  breeding  on  cliffs,  but  of  its  breeding  in 
the  United  States.    See  Proc.  Phil.  Acad.  Nat.  SoL,  Vol.  I,  p.  54,  July,  1S41. 
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Many  of  the  earlier  ornithological  writers  regarded,  as  is  well  known,  a 
considerable  proportion  of  the  rapacious  birds  of  North  America  as  iden- 
tical with  species  inhabiting  the  Old  World.  More  accurate  comparisons 
of  specimens  from  the  two  continents,  however,  eventually  revealed  ap- 
preciable differences  between  them,  and  one  after  another  of  those  of  the 
American  continent  were  regarded  as  specifically  distinct  from  their  Old 
World  relatives;  and  now  there  is  not  one  of  the  diurnal  species  that  has 
not  been  separated  by  one  author  or  another.  The  owls  of  the  two  conti- 
nents, with  two  exceptions,  have  also  been  similarly  separated.  While  in 
many  of  these  cases  there  are  appreciable  differences  that  seem  more  or 
less  constant,  in  the  majority  of  instances  there  appears  to  be  no  just  cause 
for  the  separation.  Especially  is  this  the  case  in  respect  to  Falco  peregri- 
nas  (as  already  observed),  Falco  candicans,  ArcMbuteo  lac/opus,  Aquila 
chrysaetos,  Pandion  haliaiitus,  Otus  vulgaris,  Brachgotus  palustris,  ^Sgctale 
Tengmalmi,  and  Strix  Jlammea,  in  all  of  which  species  the  American  birds 
have  been  specifically  separated  from  the  European.  Buteo  borealis, 
Astur  airicapillus,  and  Falco  columbarius  present  stages  of  plumage  that 
are  scarcely  distinguishable  from  certain  stages  of  respectively  Falco 
azsalon,  Buteo  vulgaris,  and  Astur  palumbarius ,  and  it  is  hence  not  strange 
that  each  of  these  European  species  have  been  described  by  many 
good  authorities  as  occurring  in  the  northern  parts  of  North  America. 
Certain  styles  of  plumage  presented  by  Falco  columbarius,  especially 
at  northwestern  localities,  so  strongly  resemble  common  phases  of  F. 
cesalon,  that  one  is  readily  puzzled  to  know  whether  to  recognize  the 
latter  as  also  inhabiting  North  America,  or  whether,  since  these  types 
imperceptibly  grade  into  the  so-called  typical  F.  columbarius,  all  should 
not  be  regarded  as  forming  a  single  species,  since  they  differ  essentially 
only  in  coloration,  and  never  very  widely.  The  specimens  of  F.  o:salon 
before  me  (all  immature)  mainly  differ  from  average  specimens  of  F.  colum- 
bai'ius  of  corresponding  age  in  being  less  ferrugineous,  the  style  of  color- 
ing being  the  same  in  both. 

83 .*  Falco  sparverius  Linn€.     Sparrow  Hawk. 
Falco  sparverius  Linn£,  Syst.  Nat.,  128,  1766;  and  of  subsequent  writers  gen- 
erally. 
Falco  dominicensis  Gmelin,  Syst.  Nat.,  I,  285,  1788. 
Falco  gracilis  Swainson,  Lardncr's  Cab.  Cyc,  281,  1838. 
Falco  cinnamominus  Swainson,  Ibid.,  281. 
Falco  isabc/linus  Swainson,  Ibid.,  281. 
Falco  sparreroides  Vigors,  Zool.  Journ.,  Ill,  436,  1827. 

Abundant.     Breeds  in  March.     As  has  been  previously  pointed  out, 
though  not  observed  by  all  writers,  the  sexes  differ  greatly  in  color,  the 
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adult  females  being  banded  transversely  above,   much  as  the  young 
birds  are. 

Florida  specimens  are  considerably  smaller  than  New  England  ones,  the 

former  being  intermediate  in  size  between  the  latter  and  the  West  Indian 
and  South  American  representatives  of  this  species,  which  have  been  re- 
garded as  distinct  species,  and  to  which  various  names  have  been  applied 
by  different  writers.  Audubon  observes  that  lie  found  this  species  in  the 
Southern  States,  and  more  especially  in  Florida,  so  much  smaller  than  the 
northern  birds  that  he  was  at  first  inclined  to  consider  them  specifically 
distinct,  but  finally  felt  sure  they  were  the  same.  The  colors,  as  usual 
in  other  species,  are  generally  brighter  in  the  more  southern  exam- 
ples. Wide  variations  in  the  color  of  the  plumage  in  this  species  have 
been  long  recognized,  but,  as  Mr.  Cassin  has  remarked,  "  they  do  not  ap- 
pear to  be  constant,  nor  peculiar  to  any  locality."  * 

84  *    Accipiter  fuscus  Bonaparte.     Sharp-shinned  Hawk. 

Falcofuscus  Gmelin,  Syst.  Nat.,  I,  280,  1788. 

Accipiter  fuscus  Bonaparte,  Geog.  and  Comp  List,  5,  1838. 

Astur fuscus  Audubon,  Syn.,  18,  1839. 

Falcodubius  Gmelin,  Syst.  Nat.,  I,  281,  1788. 

Falcovelox  Wilson,  Am.  Orn.,  V,  116,  1812. 

Falco  pennsylvanicus  Wilson,  Ibid.,  VI,  13,  1812. 

Accipiter  striatus  Vieillot,  Ois.  Am.  Sept.,  I,  42,  1807. 

Accipiter  frhujil hides  Vigors,  ZooL  Journ.,  Ill,  434,  1827. 

Accipiter  pennsylvanicus  Rich.  &  Swain.,  Faun.  Bor.  Am.,  II,  44,  1831. 

Nisus  Maljini  Lesson,  Traite  d'Ornithol.,  I,  58,  1831. 

Common.     I  was  unable,  however,  to  obtain  specimens. 

In  this  species,  as  in  the  hawks  generally,  but  more  especially  in  the 
group  to  which'  the  present  species  belongs,  there  are  wide  variations  in 
color  and  size,  not  only  with  age  and  sex,  but  independently  of  either. 
One  of  the  most  interesting  features  in  the  specimens  before  me,  in  respect 
to  these  variations,  is  the  much  brighter  color  of  the  several  western  and 
southwestern  examples  in  the  collection  of  the  Museum,  as  compared  with 
New  England  ones.  In  one  from  Cheltenham,  Missouri,  the  color  of  the 
lower  parts  is  nearly  uniformly  red  ;  the  transverse  dark  lines,  which  in 
adult  eastern  specimens  usually  occupy  half  the  exposed  surface  of  the 
feathers,  and  often  more,  being  in  this  specimen  almost  obsolete.  The 
tibial  feathers  are  especially  bright,  while  the  tints  are  livelier  throughout 
the  plumage.  Other  specimens  from  Fort  Steilacoom,  received  from  the 
Smithsonian  Institution,  present  nearly  the  same  appearance.  Although 
the  western  representatives  of  the  present  species  vet  await  some  enter- 
*  Illust.  Birds  of  California  and  Texas,  etc.,  p.  93. 
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prising  divisionist  to  give  them  a  distinctive  name,  they  are  interesting 
as  indicating  a  rufous  western  race,  corresponding  with  the  Accipiler 
mexicanus  form  of  the  A.  Cooperi,  the  Falco  ni gripes  form  of  the  F  pere- 
grinus,  the  Archibuteo  ferrugineus  form  of  the  A.  lagopus,  and  the  west- 
ern rufous  forms  of  Buteo  borealis  and  Circus  hudsonius.* 

Although  the  Accipiler  fuscus  has  always  been  regarded  as  closely  re- 
lated to  the  Accipiler  nisus  of  the  Old  World,  they  have,  with  one  or  two 
exceptions,!  been  regarded  by  all  authors  as  specifically  distinct.  The 
only  distinctive  difference  between  them,  however,  has  been  properly  re- 
garded as  a  slight  difference  in  color,  which  difference  is  merely  one  of 
tint,  the  style  of  coloration  being  precisely  the  same  in  both.  In  the 
Museum  of  Comparative  Zoology  are  several  specimens  of  A.  nisus  from 
Germany  and  Switzerland,  which  represent  both  the  adult  and  the  young. 
The  brown  transverse  markings  on  the  lower  plumage  of  the  mature  A. 
nisus  are  rather  darker  and  broader  than  in  most  New  England  specimens 
of  A.  fuscus ;  but  they  still  more  closely  resemble  average  New  England 
specimens  than  the  latter  do  any  specimens  of  A.  fuscus  I  have  seen  from 
the  western  parts  of  the  United  States.  The  western  form  of  .4.  fuscus, 
as  already  stated,  is  brighter  colored  or  more  rufous  than  the  eastern, 
while  the  eastern  differs  similarly  from  the  European,  the  latter  being 
much  duller  colored  than  the  eastern  form  of  A.  fuscus.  So  closely,  how- 
ever, does  one  of  the  immature  examples  of  A.  nisus  resemble  several  of 
the  immature  New  England  specimens  of  A.  fuscus,  that,  if  their  origin 
was  unknown,  few  ornithologists  would  probably  consider  them  as  other- 
wise than  specifically  identical ;  especially  if  placed  in  a  large  series  com- 
posed of  both  eastern  and  western  specimens  of  the  A.  fuscus.  As  I  have 
previously  remarked,  the  transverse  markings  on  the  lower  plumage  in  the 
adult  stage  are  broader  and  more  regular  and  distinct  in  A.  nisus  than  in 
A.  fuscus.  This,  it  may  be  added,  is  also  the  only  difference  observable  be- 
tween A.  palumbarius  and  A.  atricopillus.  Such  a  coincidence  of  parallel 
differences  between  Accipiler  nisus  and  Accipiler  fuscus,  and  between 
Astur  palumbarius  and  A.  atricapillus,  is  a  point  of  much  interest  to  any 

*  For  further  remarks  concerning  the  rufous  western  races  of  several  of  these  species 
see  the  following  pages. 

t  Prince  Mux  zu  Wied,  in  his  "  Beitrage  zur  Naturgeschichte  von  Brasilien,"  referred 
a  hawk,  probably  of  this  species,  of  which  he  obtained  a  single  immature  male  in  East- 
ern Brazil,  to  the  Falco  nisus  Linn.     Respecting  this  species  he  observes:  "  Der  Vogel 

dieser  Beschreibung  scheint  von  dem  europaischen  Sperber  nicht  abzuweicnen 

Diesev  Sperber  ist  mir  selbst  in  Braslien  nicht  vorgekommen,  allein  Freireifs  hat  mu- 
cin Exemplar  dav^n  mitgetheilt,  welches  in  der  Gegend  von  Camamu,  sudlichvon  Eahia, 
gesehossen  wurde.  So  viel  ich  von  diesem  einzigen  Individuo  urtheilan  kann,  so  scheint 
es  identisch  mit  dem  europiiichen  Xisus  zu  seyn  \  denn  sowohl  seine  Verhaltnisse  als  sein 
Gefieder  stimmen  vollkommen  uberein."     Vol.  Ill,  pp.  112,  114. 
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one  Interested  in  geographical  color  variations  in  animals;  the  mon-  <-o, 
perhaps,  from  the  two  latter  species  being  so  intimately  related  as  to  have 
been  at  one  time  generally  regarded  as  identical.  Yet  so  far  as  can  be 
judged  from  a  limited  number  of  specimens,  AstW  jxi/nmbarius  differs 
more  from  A.  atrica/ullus  than  Accipder  uisus  does  from  Accipiter  fuscus, 
■which  latter  species  have  never  been  considered  as  identical.* 

85.*    Accipiter  Cooperi  Cassin.    Cooper's  Hawk. 

Falco  Cooperi  Bonap.,  Am.  Orn.,  II,  I,  1828. 

Falco  Stanleyi  Audubon,  Orn.  Biog.,  I,  186,  1831  (young). 

Astur  Cooperi  Bonap.,  Geog.  and  Comp.  List,  5,  1838. 

Accipiter  Cooperi  Cassix,  Illust.  Birds  of  Cal.,  etc.,  96,  1854. 

Accipiter  mericanus  Swain.,  Faun.  Bor.  Am.,  11,  45,  1831.  —  Cassin,  Baird's 

Birds  N.  Am.,  17,  1858. 
Accipiter  Gundlachi  Lawr.,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  VII,  252,  1860. 

Common. 

Mr.  Cassin  has  very  properly  indicated  the  variations  in  size  and  color 
commonly  seen  in  this  species  in  the  following  remarks  :  "  Rather  a  diffi- 
cult species  to  the  ornithologists,  on  account  of  the  great  variations  in  its 
colors,  and  in  size  also.  It  is,  in  fact,  unusual  to  find  two  alike  in  a  dozen 
specimens."  t  Its  relationship  to  Accipiter  fuse  us  is  of  course  well  under- 
stood, it  holding  a  similar  relationship  to  that  species  that  Picus  villosus 
does  to  Picus  pubescens,  the  essential  difference  between  them  being  mainly 
a  great  dillerence  in  size.  But  the  specific  distinctness  of  A,  'mexicanus 
from  it  is  not  so  clear.  Being  without  authentic  specimens  of  A.  mexi- 
canus,  and  having  only  New  England  specimens  of  A.  Cooperi,\  I  cannot 
speak  confidently  respecting  the  character  and  affinities  of  the  former. 
According  to  authors,  however,  it  seems  to  differ  from  A.  Cooperi  in  being 
somewhat  smaller  and  more  highly  colored.  It  is  also  more  southern  in 
its  distribution.  Hence  these  variations,  heing  in  accordance  with  the 
general  laws  of  geographical  variation  in  size  and  color,  do  not  necessarily 

*  In  this  connection  I  wish  to  cite  some  interesting  variations  in  color  presented  by 
Massachusetts  and  Maine  specimens  of  Astur  atricapillus.  Ordinarily  this  specie*  lias 
each  feather  below  centred  with  a  longitudinal  dark  shaft-line,  with  several  transverse 
broader  but  somewhat  irregular  dark  ashy-brown  bars  on  a  lighter  ground.  Some 
specimens,  however,  as  one  from  Maine,  have  the  transverse  bars  so  narrow  and 
broken  that  the  lower  surface  presents  a  nearly  uniform,  minutely  mottled  appear- 
ance. Another  specimen  (from  Springfield,  Mas*.)  represents  the  opposite  ex- 
treme, it  having  the  transverse  bars  broad,  regular,  and  quite  far  apart,  so  that  its 
resemblance  to  average  specimens  of  Astur  pafambarim  is  very  close.  The  color  in 
this  specimen  is  much  darker  throughout  than  is  usual  in  this  species. 

t  Illustrations  of  Birds  of  California,  etc.,  p.  93,  1854. 

J  Since  the  above  was  written,  specimens  have  been  received  at  the  Museum  from 
Jalapa,  Mexico,  from  Sn.  R.  Montes-de-Oca. 
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imply  a  diversity  of  species  ;  they  only  accord  with  what  would  naturally 
be  expected  to  occur  if  A.  mexicanus  and  A  Cooperi  were  known  to  con- 
stitute but  a  single  species.* 

Accip'iter  Cooperi,  as  is  well  known,  is  not  only  closely  allied  in  general 
structure  to  Buteo  lineatus,  but  also  in  style  of  coloration  in  both  the  inima- 
tur3  and  adult  stages.  It  may  be  fair,  then,  to  test  the  value  of  the  dis- 
tinctive characters  assigned  to  A.  mexicanus  by  what  obtains  as  geographi- 
cal variations  in  size  and  color  in  Buteo  lineatus  Of  this  species  I  have 
fortunately  a  large  number  of  specimens,  including  some  from  localities 
similarly  separated  to  those  whence  A.  Cooperi  and  A.  mexicanus  respec- 
tively come.  In  the  case  of  Buteo  lineatus  there  is  no  reason  whatever  to 
doubt  that  my  specimens  from  Florida  and  New  England  are  specifically 
identical.  Yet  the  Florida  specimens  are  very  much  brighter  colored,  and 
very  much  smaller  ;  the  difference  in  the  length  of  the  folded  wing  between 
two  males,  one  of  which  is  from  Maine  and  the  other  from  Florida,  being 
two  and  one  half  inches,  with  corresponding  differences  in  general  measure- 
ments. This  is  relatively  much  greater  than  the  difference  in  size  between 
specimens  of  the  so-called  A.  Cooperi  and  A.  mexicanus.  Similar  varia- 
tions in  color  and  size  to  those  between  A.  Cooperi  and  A.  mexicanus  also 
occur  between  northeastern  and  southwestern  specimens  of  A.  fuscus,  the 
latter,  as  already  noted  under  A.  fuscus,  being  smaller  than  the  former, 
and  very  much  brighter  colored ;  the  difference  in  color  between  speci- 
mens from  Maine  and  the  State  of  Missouri  being  greater  than  is  repre- 
sented to  occur  between  A.  Cooperi  and  A.  mexicanus,  and  of  a  parallel 
kind.  In  accordance  with  the  evident  inference  that  may  be  drawn  from 
these  facts,  I  provisionally  include  A.  mexicanus  among  the  synonymes  of 
A.  Cooperi.  The  A.  Gundlachi  of  Cuba  differs  from  the  southern  A.  Coop- 
eri in  the  way  southern  birds  usually  differ  from  the  northern  ones  of  the 
same  species,  that  is,  in  being  smaller  and  brighter  colored,  and  in  having 
the  dark  transverse  bars  on  the  under  plumage  increased  in  breadth  at  the 
expense  of  the  alternating  light  ones. 

86.*    Buteo  borealis  Bonaparte.     Red-tailed  Hawk. 

Falco  borealis  Gmelin,  Syst.  Nat.,  I,  266,  1788. —  Wilson,  Am.  On.,  VI, 
75,  pi.  lii,  fig.  2,  1812.—  Rich.  &  Swain.,  Faun.  Bor.  Am.  II,  50,  1831.  — 
Audubon,  Orn.  Biog.,  I,  265,  pi.  II,  1832. 

Buteo  l)oreal is  Bonaparte,  Geog.  and  Comp.  List,  3,  1838.  —  Gosse,  Birds 
of  Jamaica,  II,  1847.  —  Lemijeyk,  Av.dc  hi  Isla  de  Cuha,  18,  1850. — 
Cassin,  Syn.  N.  A.  Birds  (Illust.  Birds  Cal.  and  Texas,  etc.),  97,  1854.— 
Brewer,  N.  Am.  Oology,  21,  1857.  —  Cassin,  Rami's  Birds  of  X.  Am., 
25,  18!:3.  —  Bryant,  Proc.  Bost.  Soc  Nat.  Hist.,  VIII,  109,  1861.— 
Allen,  Memoirs  Bost.  Soe.  Nat.  Hist.,  I,  499,  1868. 

*  Bonaparte  indeed  long  since  cited  A.  viexicanus  Swainson  as  a  synonyme  of  A. 
Cooperi. 
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Falco  leverianus  Gmeun,  Syst.  Nut.,  I,  266,   1788.  —  Wilson,  Am.  Orn.,  VI, 

78,  pi.  lii,  1812. 
Falco  jamaicemis  Gmelin,  Syst.  Nat.,  I,  266,  1788. 
Falco  aqitilimu  Bahtham,  Travels,  290,  1791. 
Faho  Harlani  Audubon,  Am.  Orn.,  I,  441,  1831. 
Accipiter  rujicaudus  Vieillot,  Ob.  Am.  Sept.,  I,  47,  1807. 
Buteo  femujineicaudus  Vieillot,  Ibid.,  32. 
Buteo  fulvus  Vieillot,  Nouv.  Diet.  Hist.  Nat.,  IV,  472,  1816. 
Buteo  americantu  Vieillot,  Ibid.,  477. 
Buteo  vu/f/aris  Rich.  &  Swain.,  Faun.  Bor.  Am.,  II,  47,  pi.  xxvii,  1831. — 

Audubon,  Syn  ,  5,  1839. 
Buteo  buteoicles  Nuttall,  Man.  Orn..  I,  100,  1832. 
Falco  buteo  Audubon,  Orn.  Biog.,  IV,  108,  1838. 
Buteo  Swainsoni   Bonaparte,  Geog.   and   Comp.  List,  3,   1838.  —  Cassin, 

Illust.  Birds  Cal.   Texas,  etc.,  98,  1854. —  Brewer,  N.Am.  Oology,  24, 

1857.  —  Cooper  &  Baird,  Orn.  Cal.,  I,  476,  1870. 
Buteo  Harlani  Bonaparte,  Geog.  and  Comp.  List,  3,  1838.  —  Cassin,  Illust. 

Birds  Cal.,  Texas,  etc.,  101,  1854. —  Cassin,  Baird's  Birds  N.  Am.,  14. — 

?  Bryant,  Proc.   Bost    Soc.   Nat.   Hist.,    VIII,    115,  1861.— Cooper  & 

Baird,  Orn.  Cal.,  I,  473. 
Buteo  montanus  Nuttall,  Man.  Orn.  I  (2d  ed.),  112,  1840.  — Cassin,  Baird's 

Birds  N.  Am.,  26.  —  Coues,  Proc.  Phil.  Acad.  Nat.  Sci.,  1866, 43.  —  Cooper 

&  Baird,  Orn.  Cal.,  I,  469. 
Buteo  Bairdii  Hoy.,  Proc.  Phil.  Acad.  Nat.  Sci.,  1853,451. —  Cassin,  Baird's 

Birds  N.  Am.,  21. 
Buteo  insiynatus  Cassin,  Birds  Cal.  and  Texas,   102,  pi.  xxi,  1854. — Cassin, 

Baird's  Birds  N.  Am.,  23.  —  Cooper  &  Baird,  Orn.  Cal.,  I,  474. 
Buteo  calurus  Cassin,  Proc.  Phil.  Acad.  Nat.  Sci.,  1855,  281.  —  Cassin,  Baird's 

Birds  N.  Am.,  22.  —  Cooper  &  Baird,  Orn.  Cal.,  I,  471. 

Not   apparently   uncommon,  but   far  less  numerous  than   the  next 
species. 

The  Buteonince,  or  the  group  of  hawks  to  which  the  present  and  the 
two  following  species  belong,  is  well  known  to  embrace  species  more 
variable  in  color  than  those  of  any  other  section  oi'  the  Falconi<lo\  al- 
though all  the  members  of  this  family  are  more  or  less  remarkable  for  in- 
dividual and  other  variations  of  plumage.  The  present  species,  however, 
admitting  for  it  the  wide  variation  in  this  respect  herein  claimed,  scarcely 
equals  the  immense  range  of  color  variation  well  known  to  characterize  its 
near  ally  and  representative  in  the  Old  World,  the  Ihttco  vulgarit  auct. 
(Falco  buteo  Linne).  Six  specimens  of  this  species  in  the  Museum  from 
Switzerland  and  Germany,  received  under  the  name  Falco  butco,  vary  in 
color  as  follows:  One  is  almost  entirely  black  ;  another  is  nearly  black 
throughout,  with  obscure  narrow  transverse  bands  of  ferruginous  on  the 
VOL.  II.  21 
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crissum  and  abdomen ;  another  is  mainly  black,  but  varied  below  with 
1  bars  of  pale  rufous  and  blotches  of  white  ;  a  fourth  is  also  nearly  black,  or 
very  dark  brown,  but  considerably  more  relieved  with  white  below  than 
the  last;  a  fifth  is  mainly  white  below,  with  longitudinal  stripe:-  of  dark 
brown,  and  so  nearly  resembles  a  common  immature  stage  of  the  American 
Buteo  borealis  that  if  placed  together  the  most  discriminating  observer 
could  not  tell  which  specimen  was  the  European  or  which  the  American 
one.  The  sixth  is  very  light  colored  throughout,  with  only  a  few  dusky 
longitudinal  spots  on  the  breast.  This  specimen  is  also  not  readily  dis- 
tinguishable from  certain  common  phases  of  B.  borealis.  Another  specimen 
of  B.  vulgaris,  in  the  La  Fresnaye  collection  in  the  Museum  of  the  Boston 
Society  of  Natural  History,  is  still  lighter  than  this,  being  nearly  uniform 
whitish  below,  and  very  light  colored,  almost  white  above.  The  latter 
specimen  and  the  first-mentioned  dark  specimen  present  as  great  diffei  ences 
in  color  as  two  specimens  of  one  species  can  well  be  conceived  to  exhibit. 
The  variations  presented  by  the  American  B.  borealis  have  already  been 
fully  detailed  by  the  late  Dr.  Henry  Bryant,  in  his  "  Remarks  on  the  Varia- 
tions of  the  Plumage  of  Buteo  borealis  auct,  and  B.  Harlani  Aud."*  He 
observes  that  the  variation  in  plumage  of  the  species  of  Buteo,  common  in 
the  Atlantic  States,  "  are  so  slight  that  it  is  not  to  be  wondered  at  that 
the  first  specimens  from  other  parts  of  the  country,  presenting  as  they  did 
such  extraordinary  variations  in  color,  should  have  been  described  as  dis- 
tinct species.  At  present,  however,"  he  continues,  u  the  number  of  speci- 
mens known  is  so  large  that  on  careful  examination  it  seems  to  me  necessary 
to  adopt  one  of  two  conclusions,  namely,  either  to  increase  the  number  of 
species  indefinitely,  or  to  reduce  them  to  a  much  smaller  number  than  are 
now  supposed  to  exist.  As  the  European  buzzard,  Buteo  vulgaris,  is  well 
known  to  present  the  greatest  variety  of  color,  it  seems  to  me  more  reason- 
able to  adopt  the  last  conclusion."  f  With  the  above  opinions  and 
remarks  I  in  the  main  agree,  but  do  not  regard  the  variations  presented  by 
the  Buteo  borealis  as  by  any  means  slight,  even  in  the  Atlantic  States. 
Although  instances  of  such  excessive  variation  as  are  seen  in  the  Central 
and  Pacific  States  are  apparently  more  rare  in  the  Atlantic  States.  Bpecfj 

*  Proc.  Bost.  Soc.  Nat.  Hist,  Vol.  VIII,  p.  107,  1861. 

f  In  respect  to  the  variety  of  color  in  the  B.  vulgaris,  Dr.  Bryant  makes  the  following 
quotation  from  Naumann's  Natural  History  of  the  Birds  of  Germany  (Vol.  I,  p.  347): 
"In  the  coloring  of  the  feathers  of  the  bird  there  prevails  a  most  extraordinary  differ- 
ence, and  one  which  is  not  often  seen  in  other  birds  of  prey.  From  the  darkest  uniform 
blackish-brown  to  the  purest  white,  we  find  all  the  shades,  and  also  both  colors  mixed 
and  spotted,  m  such  various  ways  that  the  countless  transitions  cannot  be  described; 
this  difference  is  independent  of  age  and  sex."  Many  other  European  writers,  it  may 
be  added,  have  made  similar  remarks  in  respect  to  its  astonishing  range  of  variation  in 
color.  « 
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mens  from  Massachusetts  now  before  me  vary  as  follows:  Some  are  nearly 
unspotted  beneath,  6thers,  sparsely  spotted,  have  the  spots  mainly  restrict- 
ed to  the  pectoral  region;  others,  in  which  the  spots  are  equally  li-w, 
have  them  mainly  accumulated  on  the  abdominal  region,  while  still  others 
have  them  so  numerous  as  to  occupy  the  greater  part  of  the  lower  Surface, 
sometimes  covering  the  abdomen  in  an  almost  unbroken  broad  band. 
They  likewise  vary  in  the  amount  of  rufous  tint  in  the  plumage,  in  some 
it  being  very  slight,  while  others  are  as  strongly  ferruginous  as  any  of  the 
California  specimens  (B.  montanus)  I  have  yet  seen. 

The  Buteo  borealis  was  first  described  by  Latham  in  his  M  General 
Synopsis  of  Birds,"*  in  1781,  under  the  names  of  "cream-colored  buz- 
zard "  and  "  American  buzzard,"  the  first  name  being  applied  to  the 
young,  f  and  the  last  to  the  adult  stage  of  plumage.  Pennant,  in  his 
"  Arctic  Zoology,"  J  also  redescribes  the  immature  bird  as  the  u  Leverian 
falcon,"  and  to  these  several  descriptions  of  Latham  and  Pennant,  Gmelin, 
in  his  "  Systema  Naturae,''  gave  respectively  the  names  Falco  jamaicensis, 
F.  borealis,  and  F.  Leverianus.  Some  twenty  years  later  the  Buteo  borealis 
was  redescribed  by  Vieillot,  in  his  '•  Histoire  des  Oiseaux  de  l'Amerique 
Septentrionale,"  as  Accipiter  rujicaudus  and  Buteo  ferrugineicaudus,  both 
names  evidently  referring  to  the  mature  or  nearly  mature  bird ;  and  again 
ten  years  later,  in  the  "  Nouveau  Dictionnaire  d'Histoire  Naturelle,"  as 
Buteo  fulvus  and  B.  americanus.  Audubon,  in  1831,  figured  and  described 
a  specimen  from  Louisiana  under  the  name  Falco  Harlani.  This  speci- 
men, which  was  finally  sent  to  the  British  Museum,  has  been  regarded  by 
Mr.  G.  R.  Gray  and  others  as  only  a  very  dark-colored  example  of  B. 
borealis.^  In  the  same  year  Richardson  and  Swainson  reported  the  Buteo 
vulgaris,  in  their  "  Fauna  Boreali-Americana,"  as  an  inhabitant  of  North 
America,  and  of  which  they  figure  an  immature  male.  As  already  re- 
marked, the  B.  vulgaris,  in  certain  stages  of  plumage,  is  not  readily  distin- 
guishable from  B.  borealis,  so  that  the  mistake  if  a  perfectly  excusable  one. 
This  form,  however,  was  for  some  time  currently  received  by  most  writers 
as  a  species  distinct  from  the  B.  borealis,  and  to  which  the  name  B.  Swain- 
sorii  was  given  by  Bonaparte.  In  1832  Nuttall  described  a  Buteo  buteoides, 
which,  though  referred  by  Bonaparte  to  B.  lineatus,  and  by  Casein  to  B. 
pennsylvanicus,  seems  to  me  to  much  more  nearly  agree  with  B.  borealis. 
In  1840  the  same  writer  described  a  B.  montanus,  which  was  subsequently 

•  Vol.  I,  pp.  49,  50,  Nos.  30  and  31. 

t  Latham  observes:  "This  beautiful  specimen  was  sent  to  me  from  Jamaica  by  an 
intelligent  friend  and  a  good  naturalist,  who  did  not  hint  the  least  of  its  being  a  variety 
of  the  common  buzzard  [Buteo  vulgaris  auct.j,  which  I  should  have  otherwise  sus- 
pected." 

t  Vol.  II,  p.  206.  No.  101.  4  Cat.  of  Birds  in  British  Mu«uim. 
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referred  by  Bonaparte  to  his  B.  Swainsoni,  but  has  since  been  recognized 
as  a  valid  species  by  Cassin  and  other  recent  American  authors.  In 
1853  Mr.  P.  R.  Hoy  described  a  Buteo  Bairdii,  and  in  1854  Mr.  Cassin 
added  B.  insignatus,  in  1855  B.  calurus  and  B.  oxypterus,  and  in  1856  B. 
Cooperi  In  1861  Dr.  Bryant  made  a  revision  of  the  group,  then  contain- 
ing eight  or  nine  species  currently  recognized  by  American  ornithologists, 
and  reduced  the  number  of  species  to  two,  one  of  which  he  called  B. 
borealis  and  the  other  B.  Harlani;  which  latter,  however,  is  not  the 
Harlani  of  Cassin,  and  probably  not  the  Harlani  of  Audubon. 

Dr.  Bryant,  in  the  above-cited  paper,  describes  in  detail  the  leading 
variations  presented  by  our  red-tailed  hawks,  and  the  character  of  the 
numerous  supposed  species  of  this  group  that  had  then  been  recently 
described.  He  having  at  his  command  all  the  specimens  of  this  group  con- 
tained in  the  Museums  of  the  Philadelphia  Academy  and  the  Smithsonian 
Institution,  including  the  original  types  of  Mr.  Cassin's  species,  as 
well  as  the  specimens  in  his  own  collection,  his  opportunities  for  investi- 
gating the  subject  were  unusually  favorable.  The  results  of  his  exam- 
ination of  this  material  may  be  briefly  stated  in  his  own  words.  He  says 
that  after  examining  this  large  series  of  specimens,  he  found  M  that  of  all 
those  belonging  to  Harlani,  insignatus,  Swainsoni,  Bairdii,  oxypterus, 
borealis,  montanus,  calurus,  and  perhaps  Cooperi,^  could  be  "  easily  reduced 
to  two  very  distinct  groups,  each  of  which  is  distinguishable  by  definite 
external  characters,  and  in  which  the  variations  of  plumage,  though 
apparently  so  great,  if  the  extremes  of  the  series  only  are  taken  into  con- 
sideration, can,  it  seems  to  me,  be  arranged  in  a  series,  in  which  the 
connecting  of  the  different  members  may  be  readily  traced.  Of  these  two 
groups,  or  rather  species,  one,  which  should  be  called  B.  borealis,  as  the 
first  described,  consists  of  that  species,  montanus,  calurus,  Harlani,  and 
probably  Cooperi,  and  is  characterized  by  a  very  muscular  body,*  stronger 
and  longer  bill,  longer  and  more  powerful  tarsi,  and  a  more  rounded  wing, 
the  fourth  quill  generally  the  longest,  the  fifth  little  if  any  shorter  than 
the  third,  and  the  first  always  longer  than  the  eighth.  The  other  specie's, 
to  which  Harlani  ?,  insignatus,  Swainsoni,  Bairdii,  and  oxypterus  belong,  is 
distinguishable  by  a  more  slender  body,  shorter  and  weaker  tarsi,  and  a 
more  pointed  wing,  the  third  quill  generally  the  longest,  the  fifth  consid- 
erably shorter  than  the  third,  and  the  first  always  longer  than  the  eighth." 

"  On  making  the  examinations  which  led  to  the  conclusion  above  stated," 
he  further  observes,  "  I  was  struck  by  the  small  number  of  specimens  in 
which  all  the  feathers  were  equally  developed,  and  when  they  were  so, 
the  variation   in  the  proportions  of  the  primaries,  and  of  the  wings  and 

*  Stuffed  skins  evidently  afford  rather  unsatisfactory  data  for  the  determination  of 
the  relative  muscularity  of  the  body. 
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tail,  in  specimens  of  the  same  variety,  was  much  greater  tli:m  I  had  ex- 
pected  to  find";  a  result  which  indicates  how  unreliable  such  fea- 
tures are  as  specific  distinctions,  as  I  have  already  repeatedly  remarked, 
and  also,  of  course,  the  fallacy  of  the  belief  so  generally  held,  that  they 
are  really  among  the  most  trustworthy.*  After  detailing  some  of  the  in- 
stances of  variation  in  this  respect  in  the  specimens  in  question,  he  makes 
the  following  remarks  on  variations  in  other  characters  :  "  The  variation 
in  the  number  and  shape  of  the  tarsal  scales  is  considerable,  as  is  usual  in 
birds  of  this  order.  The  development  of  the  festoon  of  the  lower  edge 
of  the  upper  mandible,  one  of  the  principal  generic  characters,]  varies  p  tr- 
tieularly  in  B.  montanus,  the  series  of  which  is  the  largest,  from  a  sharp, 
almost  tooth-like  process  to  an  entire  absence  ofit."% 

Dr.  Bryant  described  each  of  the  so-called  species  of  the  later  authors, 
and  generally  several  authentic  specimens  of  each,  showing  the  variations 
of  color  they  present.  B.  montanus  is  the  so-called  "  western  red-tail," 
replacing,  it  is  supposed,  B.  borealis  in  the  western  half  of  the  continent, 
and  differing  from  it  in  the  main  only  in  being  more  rufous  or  brighter 
colored.  Some  specimens,  however,  from  California  and  Oregon  are  not 
appreciably  different  from  others  from  the  Atlantic  States,  and  among 
them  is  one  received  at  the  Museum  from  the  Smithsonian  Institution 
labelled  "  B.  borealis"  B.  calurus  differs  from  these  in  being  much  darker 
throughout,  and  especially  below.  It  has,  however,  according  to  Dr. 
Bryant,  two  varieties,  one  of  which  is  much  darker  than  the  other.  The 
B.  Hqrlani  of  Cassin,  Dr.  Bryant  says,  "  resembles  very  closely  the  dark 
variety  of  calurus,  with  the  exception  of  its  tail,  which  resembles  mon- 
tanus." Respecting  the  single  known  specimen  of  B.  Cooperi,  he  savs 
there  is  nothing  in  its  coloration  "  that  would  make  the  supposition  of  its 
being  a  variety  of  montanus  improbable."  The  tail  presents  the  greatest 
dissimilarity  and  "has  very  much  the  appearance  it  would  have  in  a  semi- 
adult  of  this  species,  if  the  color  were  partially  washed  out.'  The  tarsus, 
though  long,  he  says  is  not  longer  than  in  some  specimens  of  ynontanus  ; 
but  observes  that  the  scutellation  of  the  tarsus  presents  certain  peculiar- 
ities not  seen  in  the  others,  there  being  but  two  rows  of  lateral  scales  in- 
stead of  three  or  four,  and  two  more  than  the  usual  number  of  transverse 
scales.  §    In  respect  to  these  supposed  species  he  then  observes :  "  After 

*  See  the  remarks  on  this  point  in  Part  III. 

t  The  italicizing  is  my  own. 

t  On  differences  of  this  kind  the  several  supposed  species  of  the  B.  borealis  group 
have  been  arranged  m  different  subgenera  ! 

§  Since  writing  the  above  I  have  learned  from  Professor  Raird  that  lie  is  inclined  to 
regard  this  specimen  as  "  only  an  Archibuteoferrugineus  without  feathers  on  the  tardus; 
at  any  rate,  hardly  a  species."  It  is  hence  omitted  in  Cooper  and  Baird's  "  Orni- 
thology of  California,"  which  has  just  appeared. 
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carefully  examining  the  birds  described  above,  I  do  not  see,  if  Buteo  bo- 
realis, montanus,  and  calurus  are  to  be  considered  distinct  species,  that  we 
can  avoid  increasing  the  number  by  separating  from  montanus  two  species, 
—  one  the  dark  Steilacoom  variety,  and  the  other  that  from  Cape  St. 
Lucas  (which,  by  the  way,  is  the  most  distinct  variety  that  I  have  seen)  ; 
from  calurus,  one  species,  the  ferruginous  variety  from  Fort  Tejon ;  and 
adding  to  this  group  one  species  based  on  the  adult  Harlani  of  the  Acad- 
emy \_Harlani  of  Cassin,  not  of  Audubon],  making  in  all  seven  species 
of  this  group.  I  have  not  included  in  this  list  the  young  Harlani  of  the 
Academy,  which  differs  as  much  from  the  adult  as  from  any  other  speci- 
men of  this  group ;  or  Cooperi"  etc.  After  next  describing  in  detail 
Buteo  Harlani  (B.  Harlani  of  Bryant,  not  B.  Harlani  of  Cassin,  nor  of 
Audubon),  and  its  several  varieties,  which  form  the  "  species"  B.  insigna- 
tus,  Sivainsoni,  and  oxypterus  of  Cassin  and  the  B.  Bairdii  of  Hoy  and 
Cassin,  with  several  varieties  under  each,  some  of  which  he  clearly  shows 
are  connecting  links  to  others,  Dr.  Bryant  concludes  his  paper  with  the 
following  summary :  u  Taking  color,  therefore  as  a  sufficient  ground  for 
specific  distinction,  we  find  that  we  have  in  the  red-tailed  group  seven 
species,  and  in  the  other  nine,  which,  with  the  young  Harlani  of  the 
Academy,  Cooperi,  fuliginosus,  albonotatus,  lineatus,  elegans,  and  pennsyl- 
vanicus,  give  a  total  of  twenty-three  species  of  this  genus  which  are  found 
in  the  United  States." 

But  Dr.  Bryant  by  no  means  admits  color  in  this  group  to  be  a  specific 
characteristic,  and,  as  I  have  already  remarked,  in  reducing  the  number 
of  species  of  the  red-tailed  hawks  to  two,  he  takes  general  size  and  the 
proportions  of  the  primary  quills  of  the  wing  as  the  basis  of  distinction. 
He  has  accordingly  given  a  table  of  comparative  measurements  and  pro- 
portions of  the  two  species,  in  which  he  has  arranged,  as  he  says  and 
doubtless  supposed,  the  larger  specimens  under  B.  borealis,  and  the  smaller 
under  B.  Harlani.  Size  and  the  proportions  of  the  quills,  however,  it 
seems  to  me,  are  equally  arbitrary  grounds  for  their  separation,  as  au 
examination  of  his  tables  and  descriptions  evidently  proves.  It  hap- 
pens that  in  the  first,  or  B.  borealis  series,  nearly  all  the  specimens 
are  fully  adult,  as  indicated  by  the  tail  being  uniformly  red.  with  a  subter- 
minal  black  band,  —  a  stage  of  plumage  which  characterizes  only  adult 
individuals.  In  the  second,  or  B.  Harlani  series,  but  one  specimen  (which 
docs  not  appear  in  the  table  of  measurements),  is  described  that  is  not 
evidently  somewhat  immature,  while  the  greater  part  of  them  are  quite 
so.*  Respecting  the  so-called  Buteo  Bairdii,  of  which  numerous  speci- 
mens have  been  reported,  some  from  quite  eastern  localities,  Dr.  Bryant 

*  They  have  at  least  the  tail  numerously  banded,  as  all  immature  B.  borealis  do  have, 
and  their  general  diagnosis  is  that  of  immature  birds. 
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remarks  that  a  single  specimen  in  the  Mnsetm  of  the  Philadelphia  Acad- 
emy is  the  only  one  he  had  teen  "presenting  the  least  appearance  of 
adult  plumage."  In  regard  to  the  size  of  th<-  specimens  of  the  two  series, 
adopting  the  length  of  the  folded  wing  as  the  basis  of  comparison, —  tin- 
best  element  in  the  tables  available  ibr  comparison,  in  this  respect,  — the 
smallest  and  the  largest  specimens,  measuring  :>7o  and  ASS  millimetres  re- 
spectively, occur  in  the  B.  borealu  series.  The  average  length  of  wing  in 
twenty  specimens  of  B.  borealk  is  409  millimetres,  and  in  fourteen  •  speci- 
mens of  B.  Harlani  Bryant,  405.  The  difference  of  4  millimetres  is  an 
amount  too  trivial  to  be  of  account,  as  the  addition  of  a  single  specimen  to 
either  series  might  reverse  the  difference.  Hence  the  impression  possessed 
by  Dr.  Bryant  of  an  average  difference  in  size  between  the  two  series 
was  evidently  an  erroneous  one. 

There  hence  remains  but  a  single  difference,  that  in  respect  to  the  form 
of  the  wing,  or  the  relative  length  of  the  primaries,  by  which  to  distingui?h 
the  two  series,  which  is  at  best  one  of  doubtful  value.  My  present  opinion 
is  that  all  the  so-called  species  of  these  two  groups  may  be  safely  referred 
to  the  original  Buteo  borealis,  except  the  B.  oxypterus,  which  should  be  un- 
doubtedly referred  to  the  B.  pennsyluanicus. 

87.*    Buteo  lineatUS  Jardine.      Red-shouldered  Hawk. 

Falco  lineatus  Gmelin,  Syst.  Nat,  I,  268,  1788.  —  Wilson,  Am.  Orn.,  VI, 

86,  pi.  liii,  fig.  3,  1812.  —  Audubon,  Orn   Biog.,  I,  296,  pi.  lvi,  1832. 
Buteo  lineatus  Jardine,  Am.  Orn.,  I,  1832.  —  Audubon,  Syn.,  7,  1839. — 

Cassin,  Baird's  Birds  N.  Am.,  28, 1858.  —  Verrill,  Proc.  Essex  Institute, 

III,  141,  1862. 
Falco  hyemalis  Gmelin,  Syst.  Nat.,  I,  274,  1788.  — Wilson,  Am.  Orn.,  IV, 

73,  1812.  — Nuttall,  Man.  Orn.,  I,  106,  1832.  —  Audubon,  Orn.  Biog., 

V,  pi.  Ixxi,  1832  (young). 
Buteo  Cooperi  Allen,  Amer.  Nat.,  Ill,  518,  1869. 

Circus  hyemalis  Bonap.,  Journ.  Phil.  Acad.  Nat.  Sci.,  1st  Ser,  III,  305,  1824. 
Buteo  elegans  Cassin,  Proc.  Phil.  Acad.  Nat.  Sci.,  1855, 281.  —  Cassin,  Baud's 

Birds  of  N.  Am  28,  1858. 

Very  abundant.     By  far  the  most  numerous  species  of  the  family. 

Generally  smaller  and  much  brighter  colored  than  New  England  speci- 

.   mens.     The  dark  line  along  the  shaft  of  the  feathers  below,  especially  on 

the  throat  and  breast,  is  very  distinct,  in  this  respect  and  in  the  bright 

colors  greatly  resembling  the  so-called  Buteo  elegans  of  Cassin.    B.  <  l<  </ans, 

*  The  B  oxypterus,  referred  to  the  B.  Harlani  by  Bryant,  is  very  nuu'h  smaller  than 
any  other  specimen  in  either  series,  and  it  seems  to  me  has  decided  affinities,  in  its 
small  size  as  in  other  features,  with  the  B.  pennsi/lranicus,  as  stated  by  Mr.  Cassin, 
and  it  is  hence  excluded  in  my  computation  of  the  average  length  of  the  folded  wing. 
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however,  has  been  generally  considered  as  the  western  representative  of 
B.  lineatus,  but  it  differs  from  the  latter  only  in  being  brighter  colored,  or 
in  having  the  ferruginous  of  the  under  parts  more  intense.  In  this  it 
resembles  the  western  representatives  of  the  B.  borealis,  Archibuleo  lago- 
pus,  Accipiter  fuscus,  Circus  cyaneus,  Falco  peregrinus,  and  other  species 
of  this  family,  the  western  specimens  of  which  are  ordinarily  more  rufous 
than  the  eastern,  though  in  only  a  part  of  them  have  the  eastern  and 
western  races  as  yet  been  separated  as  distinct  species. 

The  considerable  difference  in  size  between  specimens  of  this  species 
from  New  England  and  Florida  has  led  to  the  supposition  that  the  former 
may  be  specifically  distinct  from  the  latter,  or  at  least  that  they  form  well- 
marked  varieties.*  The  following  measurements,  however,  show  that 
specimens  occur  in  Florida,  in  winter  at  least,  nearly  as  large  as  average- 
sized  New  England  specimens.  But  these  may  have  been  merely 
winter  visitors,  since  two  of  the  three  specimens  taken  in  February  on 
the  St.  John's  River  are  larger  than  any  of  the  others,  all  of  which  were 
taken  later  in  the  season.  Those  taken  by  Dr.  AViirdemann  at  Cape 
Florida  and  Indian  Key  are  also  smaller  than  those  from  the  St.  John's 
River. 

Measurements  of  Florida  Specimens  of  Bdteo  lineatus. 
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88.t     Buteo  pennsylvailicus  Bonaparte.     Broad-winged  Hawk. 

Falco  pennsylvanicus  Wilson,  Am.  Orn.,  VI,  22,  1812. 

Buteo  pennsylvanicus  Bonap.,  Geog.  and  Comp.  List,  3,  1838. — Audubon, 

Syn.,  6, 1 839.  —  Cassin,  Illust.  Birds  Cal.,  Texas,  etc.,  100,  1854.  —  Cassis, 

Baird's  Birds  N.  Am.,  29, 1858. 
Falco  latissimus  Wilson,  Am.  Orn.,  VII,  22,  1812.    (Later  published  copies.)J 

*  See  Prof.  A.  E.  Vcrrill  in  Proc.  Essex  Institute,  Vol.  Ill,  p.  141, 1S62. 

f  Smithson.  Inst..  No.  (Copied  from  Cassin  in  Buird's  Birds  of  North  America, 
p.  28.) 

{  Concerning  the  names  F.  pennsylvanicus  and  F.  hilistimus  given  by  Wilson  to  this 
species,  see  Mr.  Cassin's  remarks,  Dlust.  Birds  of  Cal.,  Texas,  etc.,  p.  101. 
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Falro  WUsoni  BOWAP.,  Jonrn.  Tliil.  Acad.  Nat.  Sri.,  Ill,  34«,  1*24. 
Sparvitu platypterui  Vibillot,  Kncyc.  Moth.,  Ill,  127.3,  1823. 
Buleo  oxypterug   Cassix,    Proc  Pliil.  Acad.   Nat.    Sci.,  282,  1855.  —  Cassix, 
Baud's  Birds  of  N.  Am.,  31,  1858. 

"  Common."  —  Boardman.  Audubon,  however,  gives  it  a-  rare  south 
of  the  Middle  States,  and  it  is  not  mentioned  by  Dr.  Coues  in  his  list 
of  the  birds  of  South  Carolina.  There  is,  however,  a  specimen  in  the 
Museun  of  Comparative  Zoology  labelled  as  having  been  taken  in 
Florida. 

As  previously  observed,  it  appears  to  me  that  the  Buteo  oxypterust  of 
Cassin,  described  from  a  single  specimen  taken  at  Fort  Filmore,  New 
Mexico,  corresponds  more  nearly  with  the  young  of  this  species  than  with 
any  known  stage  or  form  of  B.  borealis. 

89  *    Circus  cyaneus  Bote.      Marsh  Hawk.  • 

Falco  cyaneus  Lira.,  Syst.  Nat.  I,  126,  1766.  —  Boxap.,  Am.  Orn.,  II,  30. — 

Audubon,  Orn.  Biog.,  IV,  396,  pi.  ccclvi,  1838. 
Circus  cyaneus  Boie,  Isis,  1822,  549. — Audubox,  Synop.,  19,  1839.  —  G-  R. 

Gray,  Gen.  of  Birds,  I,  p.  32.  —  Ibid.,  Cat.  Brit.  Birds,  17,  1863. 
Falco  hudsonius  Lixx.,  Syst  Nat.,  I,  128,  1766. 
Falco  uliginosus  Gmelix,  Syst.  Nat.,  I,  278,  1788. 
Circus  uliginosus  Vieillot,  Ois.  Am.  Sept.,  I,  37,  1807. 
Falco  uliginosus  Wilsox,  Am.  Orn.,  VI,  67,  pi.  li,  fig.  2,  1812. 
Buteo  (  Circus)  cyaneus  ?  var.  ?  americanus,  Rich,  and  Swaix.,  Faun.  Bor.  Am., 

II,  55,  pi.  xxix,  1831. 
Circus  hudsonius  Vieillot,  Ois.  Am.  Sept.,  I,  36,  1807.  —  Cassix,  111.  Birds 

Cal.,  Texas,  etc.,  108,  1854.  — Brewer,  N.  Am.  Ool.,  42,  1857.  — Cassix, 

Baird's  Birds  N.  Am.,  38,  1858. 
Circus  variegatus  Vieillot,  Ois.  Am.  Sept.,  I,  37,  1807. 
Strigiceps  uliginosus  Boxap.,  Geog.  and  Comp.  List,  5,  1838. 
Stngiceps  pygargus  Boxap.,  Ibid. 

Common  about  the  savannas. 

The  present  species  has  been  considered  by  most  writers  as  identical 
with  the  C.  cyaneus  of  the  Old  World.  It  wu  first  separated  as  a  dis- 
tinct species  by  Bonaparte  in  1838,  in  his  Geographical  and  Comparative 
List.  Mr.  Cassin  also  regarding  it  as  distinct,  this  opinion  has  been 
generally  adopted  by  recent  American  ornithologists.  They  teem  to  be, 
however,  quite  identical. 

The  same  variation  in  color  between  eastern  and  western  specimens  i> 
seen  in  this  species  that  has  been  noted  in  others  of  this  family,  the  young 
western  ones  especially  being  much  brighter  colored  than  the  eastern. 
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The  great  variation  in  plumage  attending  differences  of  age  and  sex  in 
this  species  have  given  rise  to  numerous  synonymes,  of  which  twenty  are 
cited  by  Mr.  G.  R.  Gray  in  his  Catalogue  of  British  Birds. 

90  *    Pandion  haliaetus  Cuvier.    Fish  Hawk.     Osprey. 

Falco  haliaetus  Linne,  Faun.  Suec,  22,  1735.  —  Wilson,  Am.  Orn.,  V.  13,  pi. 
xxxvii,  1812.  —  Bonap.,  Ann.  N.  Y.  Lye.  N.  Hist.,  II,  26, 1828.  —  Audubon, 
Orn.  Biog.,  I,  415,  pi.  lxxxi,  1832.  — Nuttall,  Man.  Am.  Orn.,  I,  78,  1832. 

Pandion  haliaetus  Cuv.,  Reg.  An.,  1, 316, 1817.  — Audubon,  Synopsis,  12, 1839. 
—  G.  R.  Gray,  Cat.  Brit.  Birds,  5,  1863.  —  Pelzeln,  Ornithol.  Brasiliens, 
4,  1868.  — Heuglin,  Ornithol.  Nordost-Afrika's,  54,  1869. 

Falco  arundinaceus  Gmelin,  Syst.  Nat.  I,  263,  1788. 

Falco  carolinensis  Gmelin,  Ibid. 

Pandion  carolinensis  Bonap.,  Geog.  and  Comp.  List,  3, 1838.  —  Cassin,  Illust. 
Birds  Cal,  Texas,  etc.,  112,  1854.  —  Brewer,  N.  Am.  061.,  53,  1857.  — 
Cassin,  Baird's  Birds  N.  Am.,  44,  1858. 

Falco  cayanensis  Gmelin,  Syst.  Nat.  I,  268,  1788. 

Aquila  piscatrix  Vieillot,  Ois.  Am.  Sept.,  I,  29,  1807. 

Pandion  Jluviatilis  Savig.,  Descr.  dc  l'Egypte,  Hist.  Nat.,  I,  96,  1809. 

Pandion  americanus  Vieillot,  Gal.  des  Ois.,  I,  33,  1828. 

Pandion  indicus  Hodgson,  Journ.  As.  Soc.  Bengal,  366,  1837. 

Abundant  everywhere ;  especially  so  around  the  lakes  of  the  Upper 
St.  John's.  Commences  nesting  in  January.  At  Lake  Monroe  I 
counted  six  nests  from  a  single  point  of  view.  Their  nests  were  also 
frequent  all  along  the  river.  They  generally  selecting  a  dead  tree  in 
which  to  build,  and  often  those  situated  in  cleared  fields,  their  nests 
were  conspicuous  objects,  and  could  usually  be  seen  from  a  long  dis- 
tance. Even  these  harmless  birds  do  not  fail  to  attract  the  fire  of  the 
numerous  sportsmen  who  visit  this  region  in  winter,  some  of  whom 
are  ignorant  enough  to  believe  that  when  shooting  them  they  are  killing 
"bald  eagles." 

Gmelin,  in  his  "  Systema  Naturae,"  described  the  present  species  not  only 
as  Falco  haliaetus,  but  he  gave  to  it  also  the  names  /•'.  carolinensis,  F.  arun- 
dinaceus, and  F.  cayanensis,  apparently  indicating  under  them,  however, 
what  he  regarded  as  varieties  rather  than  as  distinct  species.  For  many 
years,  however,  the  common  fish-hawk  was  generally  regarded  as  having 
an  almost  cosmopolitan  distribution.  Bonaparte  spoke  of  it  in  1826.  in  his 
Synopsis  of  the  Birds  of  the  United  States,*  as  follows:  4i  Inhabits  almost 
every  part  of  the  globe  near  waters ;  much  more  common  in  North  Amer- 
ica than  in  Europe."     Ten  or  twelve  years  later,  however,  he  seems  to 

*  Annals  of  the  N.  Y.  Lyceum  of  Nat.  History,  Vol.  II,  p.  26. 
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have  changed  this  opinion,  since  in  his  Geographical  and  Comparative 
List  of  the  Birds  of  Europe  and  tin-  United  States  (to  which  paper,  by 
the  way,  we  are  indebted  <<>r  (he  Reparation  of  eighl  of  the  American 
species  of  raptorial  birds  previously  considered  identical  with  tin-  Euro- 
pean,* embracing  all  thus  separated  Dp  to  tin-  present  time,  except  twof) 
he  calls  the  American  fish-hawk  Pan/lion  carolinensw,  and  gives  its 
habitat  as  "  America  generally."  Other  authors  have  since  separated 
the  West  Indian  and  South  American  as  a  third,  tin-  Asiatic  as  a  fourth, 
and  the  Australian  as  still  another.  The  numerous  specimens  in  the 
Museum  show  that  considerable  variation  obtains  in  color,  size,  and  pro- 
portions among  those  recognized  by  authors  as  belonging  to  tin-  J',  ram- 
linensis,  much  greater  differences  in  color — the  main  ground  on  which 
they  have  been  separated  from  the  European  —  being  presented  among 
the  Florida  specimens  alone  than  obtains  in  the  average  between  Bra- 
zilian and  New  England  specimens,  or  American  and  European.  Gen- 
erally the  feathers  of  the  breast  are  each  centred  with  a  broad  longi- 
tudinal spot  or  stripe  of  brown,  which  spots  sometimes  cover  the  greater 
part  of  the  breast;  but  they  are  often  simply  narrow  lines,  and  are  not 
unfrequently  entirely  wanting.  Sometimes  these  spots  are  uniform  dark- 
brown,  at  others  suffused  or  broadly  margined  with  ferruginous,  and  are 
occasionally  altogether  of  the  latter  color.  In  reuniting  the  American  fish- 
hawk  with  the  osprey  of  the  Old  World,  I  but  adopt  the  view  always  held 
by  a  large  number  of  ornithologists,  though  by  all  American  authors  they 
have  for  the  last  fifteen  years  been  commonly  considered  as  distinct. 

Measurements  of  Florida  Specimens  of  Pandion  haliaktus. 
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91.    Haliaetus  leucocephalus  Smrigny.    White-headed  Ku.i.k. 

Falco  leui-orephalus  GmeliH,  Syst.  Nat.,  I,  255,  1788.  — WlLSOK,  Am.  Orn., 
IV,  89,  pi.  xxxvi,  1811.  —  Audubon,  Orn.  Biog.,  I,  58,  pi.  xxi.  1839  :  11. 
160;  V,  354,  pi.  cxxvl. 

*  Pandion  carolinensis  from  P.  halinettts,  Buicetes  (or  Archihuteo  a*  now  called)  S 
Johnnnis  from  B.  In  ff  opus;  Buteo  Stvainsoni  from  B.  vulgaris;  Faleo  nnntnm  from  F. 
grinns  ;  Astur  ntncapillus  from  A.  palumbnrius ,-   Strit/ictps  (  Circus  :i<  now  called)  uli- 
ginosta  from  S.  pugargus  (eyanew  auot.);  Otut  awuricnnvs  (or  ••  II'  V  m  mm  "    from  0. 
vulgaris;  ductals  Richardson*  from  A'.  Tengmalmi;  Btrist  prahneula  from  8  flatnm 

t  Aquila  chrysai'tos,  Brackyotus  palustris. 
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Haliaetus  leucocephalus  Savigny. — Boxaparte,  Geog.  and  Comp.  List,  3, 
1838.  —  Audubon,  Synop.,  10,  1839.  —  Cassin,  Illust.  Birds  Cal.,  Texas, 
etc.,  Ill,  1854.  —  Cassin,  Baird's  Birds  N.  Am.,  43,  1858. 

Falco  ossifragus  Wilson,  Am.  Orn.,  VII,  16,  pi.  lv,  1813. 

Aqitila  (Haliaetus)  leucocephalus  Rich.  &  Swain.,  Faun.  Bor.  Am.,  II,  15,  1832. 

Falco  Washington  Audubon,  Orn.  Biog.,  I,  58,  pi.  xi,  1831  (plate  published 
1827). 

Falco  Washingtomana  Audubon,  Loudon's  Mag.  N.  Hist.,  I,  115,  1828. 

Haliaetus  Washington  Au do bon,  Synop.,  10,  1839.  —  Cassin,  Baird's  Birds 
N.  Am.,  42,  1859. 

Common.  Breeds  in  January  and  later.  Very  abundant  on  the 
Upper  St.  John's,  and  especially  at  Lake  Monroe.  Saw  them  repeat- 
edly dive  and  catch  their  own  fish,  though  usually  depending  upon  rob- 
bing the  fish-hawks  for  them.  The  same  fact  has  been  reported  by 
other  observers,*  although  it  was  formerly  supposed  they  never  caught 
any  fish  themselves. 

The  large  specimen  of  an  eagle  taken  by  Audubon  in  Kentucky,  and 
figured  and  described  by  him  as  Falco  Washington^  seems  not  to  have 
been  preserved ;  it  is  at  least  not  known  to  be  extant,  and  appears  to  have 
never  been  examined  by  any  other  naturalist.  Audubon  states  that  he 
altogether  saw  not  "  more  than  eight  or  nine  "  specimens,  f  and  deemed  it 
very  rare.  .  He  does  not  appear,  however,  to  have  really  examined  but  the 
one  figured.  Numerous  local  observers  have  reported  it  as  occasional  at 
different  localities,  and  Mr.  Cassin  has  doubtfully  referred  specimens  to  it 
taken  in  New  Jersey.  Nuttall  believed  the  young  were  more  or  less 
common  near  Boston  every  winter,  and  considered  it  as  "  probably  also 
indigenous  to  northern  Europe,  but  confounded  with  the  ordinary  sea 
eagle." %  But,  as  remarked  by  Mr.  Cassin,  "No  specimen  precisely 
corresponding  to  Mr.  Audubon's  bird  has  been  obtained  since  its  dis- 
covery, and  it  has  latterly  been  looked  upon  by  naturalists,  especially 
in  Europe,  as  an  unusually  large  specimen  of  the  white-headed  eagle."  § 
The  important  point  of  difference  between  Audubon's  bird  and  other  rep- 
resentatives of  this  genus  consists  in  the  scutellation  of  the  tarsi,  which 
are  covered  in  front  with  broad  transverse  scales,  instead  of  with  a  great 
number  of  small  irregular  ones,  as  in  other  sea  eagles.     This.  Mr.  Cassin 

*  William  Couper,  Massachusetts  Ploughman,  August  26,  1S70.  Chahi.es  II.  Nau- 
jian,  on  his  own  authority  ami  that  of  Professor  S.  S.  Hahleman,  Ibid.,  September  24, 
1870.     Hknhy  Reeks,  Can.  Nat.,  Vol.  V,  No.  1,  p.  43,  1870. 

t  Loudon's  Mag.  of  Nat.  Hist.,  Vol.  I,  p.  116,  April,  1828. 

X  Mem.  Am.  Acad.,  1st  Ser.,  Vol.  I,  p.  92,  1831. 

§   Illustrations  of  Birds  of  California,  Texas,  etc.,  p.  Ill,  1854. 
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has  observed,  is  "  a  character  quite  unusual  in  any  rapacious  bird,"  *  though 
I  do  not  see  that  in  this  respect  it  differs  essentially  from  Buteo  Uneatug, 

B.  pennsijlvanicus,  or  Circus  cyaneus,  etc.  Its  other  main  point  of  differ- 
ence from  the  //.  leucocephalus  is  its  greater  size.  Audubon  described 
his  bird  as  measuring  "  3  feet  7  inches  in  length,"  "  10  feet  2  inches  "  in 
extent  of  wings,  and  the  folded  wing  "32  inches."  In  this  series  of 
measurements  there  is  no  discrepancy  between  the  different  dimensions 
given — the  proportions  being  exactly  the  same  as  in  //.  levcocephaltu  — 
that  might  lead  to  the  suspicion  of  a  typographical  or  other  accidental  er- 
ror,  as  some  writers  have  suggested  there  may  be  in  respect  U>  the  alar 
extent.  It  is,  then,  either  a  valid  species  or  a  large  individual  of  //.  fcn- 
cocephalus,  or  a  large  immature  //.  albicilla.  Since  known  specimen!  of 
//.  leucocephalus  sometimes  nearly  approach  the  supposed  //.  Wanking- 
toni  in  size,  it  seems  not  unreasonable,  on  the  whole,  to  regard  it  as 
really  a  remarkably  large  example  of  //.  leucocephalus  in  immature 
plumage.  Audubon  describes  his  bird  as  breeding  within  the  United 
States,  and  hence  it  is  hardly  probable  it  could  have  been  the  arctic 
H.  albicilla,  which  has  never,  so  far  as  known  to  me,  been  observed 
so  far  south  at  any  season  of  the  year.  In  reference  to  its  fishing  habits, 
supposed  by  Audubon  to  distinctively  characterize  it,  it  is  now  well  known 
that  the  //.  leucocephalus  will  occasionally  capture  its  own  fish,  instead  of 
depending  wholly  upon  robbing  the  fish-hawk  for  them. 

Mr.  Cassin  further  observes,  f  respecting  the  //.  Washington,  that  he 
believes  it  to  be  more  nearly  related  to  his  H.  pelagica,  which  he  describes 
as  "the  largest  of  eagles,"  than  to  any  other.  In  the  same  connection  he 
judiciously  remarks  respecting  the  numerous  apocryphal  species  of  eagles 
on  record  as  follows:  "But  there  is  no  end  to  the  accounts  of  strange 
eagles  given  by  travellers  and  naturalists.  Some  of  them  may  have  refer- 
ence to  peculiar  species  which  have  in  later  times  escaped  attention,  but 
the  probability  is  they  more  frequently  allude  to  accidental  varieties, or 
that  the  authors  describe  from  such  reports  as  they  had  heard  at  second 
hand,  or  fell  into  error  from  insufficient  personal  observation."  Many  of 
these  reports  he  alludes  to  in  detail,  including  the  reference  by  Captain 
Cook  %  to  a  "  black  eagle  "  with  a  "  white  breast  "  Been  by  him  at  Kay's 
Island,  on  the  northwest  coast  of  America.  A  specimen  of  the  //.  I"i- 
cocephalus  in  peculiar  (probably  albinic)  plumage  in  the  Museum  of  Com- 
parative Zoology,  taken  in  Eastern  Massachusetts,  seems  to  indicate  that 
the  eagle  of  Captain  Cook  may  have  been  but  an  unusual  Btage  of  colora- 
tion of  the  common  white-headed  eagle.    The  Massachusetts  specimen 

*  Baird's  Birds  of  N.  America,  p.  42. 
t  Illust.  Birds  of  Cal.  and  Texas,  p.  36. 
t  Cook's  Voyages,  II,  352,  1784. 
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above  referred  to  has  the  general  color  of  the  under  parts  white,  with 
most  of  the  feathers  centred  with  spots  of  dusky  brown  of  varying  size, 
but  with  a  nearly  uniform  dusky  brown  patch  on  the  middle  of  the  breast. 
The  interscapulars  are  also  mainly  white,  and  the  general  plumage  above, 
except  the  wings,  more  or  less  varied  with  the  same  color.  The  tail  below 
is  mettled  with  irregularly  shaped  specks  and  spots  of  dusky  or  black  on  a 
white  ground,  and  above  with  white  on  a  nearly  black  ground,  and  tipped 
with  dusky.  The  appearance  of  the  under  side  of  the  bird  at  a  distance 
would  be  nearly  uniform  whitish. 

Mr.  Cassin  having  stated  repeatedly  that  his  Haliaetus  pelagicus  (the 
Aquila  pelagica  Pallas*)  is  the  largest  and  most  powerful  of  all  known 
eagles,!  I  was  greatly  surpised,  in  critically  studying  his  description,  to 
find  it  in  every  respect  evidently  far  inferior  in  size  to  Audubon's  bird  of 
Washington,  and  scarcely  equalling  the  H.  albicilla,  as  described  by  him- 
self; the  folded  wing,  in  fact,  of  his  H.  pelagicus  is  one  inch  shorter  than 
the  folded  wing  of  his  H.  albicilla,  four  inches  shorter  than  the  wing  of  the 
//.  Washingtoni,  as  measured  by  Audubon,  and  two  inches  shorter  than  the 
folded  wing  of  several  different  Massachusetts  specimens  of  H.  leucocepha- 
lus!  The  length  he  gives  of  "a  skin  from  Behring's  Strait  "  —  the  only 
specimen,  he  says,  at  that  time  in  America  —  is  "about  3  feet  8  inches," 
which  exceeds  by  one  inch  only  the  length  of  Audubon's  H.  Washington^ 
as  given  by  Audubon,  doubtless  from  the  fresh  bird.  But  the  length  given 
by  Mr.  Cassin  for  his  H.  pelagicus  is  evidently  too  great,  as,  taken  in  con- 
nection with  the  other  measurements  of  the  same  specimen  given  by  Cas- 
sin, if  correct,  it  would  indicate  a  bird  of  the  most  anomalous  and  im- 
probable proportions.  Mr.  Cassin's  erroneous  conception  of  the  gigantic- 
size  of  his  bird  was  doubtless  formed  from  the  length  of  his  specimen, 
which  if  a  flat  or  unfilled  skin,  as  it  probably  was,  must  have  measured 
several  inches  more  than  the  natural  length  of  the  bird.J  While  I  do  not 
in  the  least  question  the  sincerity  of  Mr.  Cassin's  belief  in  the  large  size 
of  his  bird,  I  have  felt  it  proper  to  call  the  attention  of  future  invest iga- 

*  Zoographia  Rosso-Asiatica,  I,  p.  343. 

|  "  The  bird  which  is  the  subject  of  our  present  article  is  the  largest  and  most  power- 
ful of  the  eagles."  —  Must.  Birds  Cal.  and  Texas,  p.  32,  first  paragraph.  "  Even  the 
famous  condor  of  the  Andes,  the  largest  of  vultures,  scarcely  exceeds  him  in  size." 
etc.  Ibid.,  p.  32,  third  paragraph.  M  The  largest  of  all  known  eagles,  and  nearly  re- 
lated to  //.  Washingtoni  (Aud.).  It  differs  from  the  latter  as  described  by  Audubon  in 
being  generally  larger,"  etc.  Ibid.,  p.  38.  "It  is  the  largest  of  the  eagles  and  ap- 
pears to  be  related  to  the  species  immediately  succeeding"  (//.  lVashingtori).  Ibid., 
p.  110. 

J  Pallas  says  of  his  Aquila  pelagica,  which  Cassin  makes  identical  with  his  H.  pela- 
gicus: ''Cauda  1'  1",  longitudo  alee  composite  1",  11",  2"'  ":  which  dimensions  do 
not  indicate  a  bird  larger  than  avarage  examples  of  H.  leucocephalus  or  H.  albicilla. 
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tors  of  this  group  to  this  evident  discrepancy  of  proportions  in  Mr.  Cas- 
sin's  description.  An  error  in  Mr.  Casflin'l  figure  also  <  1 « * 1 1 1 ; i n <  1  s  attt-ntion, 
which  is  doubtless  due  to  an  inadvertency  of  the  artist.  This  consist*  in 
the  scales  on  the  front  of  the  tarsus  being  arranged  as  Mr.  Cas>m  says 
he  never  saw  in  any  rapacious  bird,  namely,  continued  to  the  toes  in 
broad,  unbroken  transverse  plates,  nearly  as  in  Audubon's  figure  of  the  //. 
Washingtoni ! 

92.*    Polyborus  brasiliensis  Audubon.     Caracara  Eagle.     "  King  Buz- 
zard." 

Milvus  brasiliensis  Ray,  Synop.  Method.  Av.  et  Pise,  17,  No.  6,  1713. 

Circus  brasiliensis  Brisson,  Ornithologie,  I,  116,  No.  31,  1760. 

Falco  brasiliensis  Gmelin,  Syst.  Nat.,  I,  262,  1788. 

Falco  tharus  Molina,  Sagg.  sul.  Storia  Nat.  del  Chile,  1782. 

Polyboms  tharus  Cassin,  Illust.  Birds  of  Cal.  and  Texas,  113,  1856.  —  Cassin, 

Baird's  Birds  N.  Am.,  45,  1858. 
Polyborus  vulgaris  Vieillot,  Nouv.  Diet.,  V,  257,  1816. — Audubon,  Orn. 

Biog.,  II,  350,  pi.  clxi  (young). 
Polyborus  brasiliensis  Audubon,  Synop.,  4,  1839.  —  Bonap.,  Consp.  Gen.  Av., 

13,  1850. 

"  Frequent  at  Enterprise,  associating  with  the  vultures."  —  Boardman. 

The  swallow-tailed  hawk  (Nauclerus  furcatus)  became  more  or  less 
common  early  in  March.  I  also  saw  a  specimen  of  the  Mississippi  kite 
{Ictinia  mississippiensis)  at  Hawkins ville,  March  loth. 

STRIGIDiE. 

93.    Bubo  virginianus  Swainson.    Great-horned  Owl. 

Strix  virginiana  Gmelin,  Syst.  Nat.,  I,  287,  1788.  —  Wilson,  Nuttall,  Au- 
dubon. 

Strix  (Bubo)  virginiana  Swainson,  Faun.  Bor.  Am.,  II,  82,  1831. 

Bubo  virginianus  Bonaparte,  Geog.  and  Comp.  List,  6,  1838.  —  Audubon, 
Synop.,  29,  1839  —Cassin,  Illust.  Birds  Cal.  and  Texas,  177,  1854.— 
Cassin,  Baird's  Birds  of  N.  Am.,  1858. 

Strix  bubo,  var.  magellanicus  Gmelin,  Syst.  Nat.,  I,  286,  1788 

Strix  pythaules  Bartram,  Travels.  289,  1791. 

Bubo  ludovicianus  Daudin,  Traite'  d'Orn.,  II,  p.  210,  1800. 

Bubo  pinicola  Vieillot,  Ois.  Am.  Sept.,  I,  51,  1807. 

Strix  (Bubo)  arctica  Swainson,  Faun.  Bor.  Am.,  II,  86,  pi.  xxx,  1831. 

Bubo  sub-arcticus  Hoy,  Proc.  Phil.  Acad.  Nat.  Sci.,  VI,  211,  1852. 

Not  apparently  numerous.  Mr.  Boardman  states  that  he  saw  only  a 
single  specimen,  which  was  killed  at  Enterprise.     I  did  not  observe  it 

VOL.   II.  20 
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above  Lake  George,  and  only  heard  its  notes  a  few  times*  below.  Mr. 
Maynard  gives  it  as  rather  common  about  Jacksonville,  and  says  he 
frequently  observed  it  elsewhere. 

Mr.  Cassin  has  very  properly  remarked  that  different  specimens  of  this 
widely  distributed  species  vary  materially  in  size  and  color,  and  states  that 
after  having  examined  a  large  number  of  specimens  from  many  localities 
he  believed  that  they  were  all  of  one  species.  He  thought,  however,  that 
four  leading  varieties,  which  he  called  atlanticus,  pacijicus,  arcticus,  and 
magellanicus,  could  be  distinguished.  I  am  not  disposed  to  regard  them-, 
however,  as  by  any  means  strictly  geographical,  since  specimens  have  been 
taken  recently  in  Massachusetts  that  typically  represent  each  of  them.* 
While  there  are  doubtless  more  or  less  well-marked  local  forms  of  this 
species,  as  of  all  other  widely  distributed  species,  many  of  the  differences 
on  which  the  different  varieties  have  been  based  are  probably  only  indi- 
vidual. 

94.*     Scops  asio  Bonaparte.     Mottled  Owl. 

Strix  asio  Linne,  Syst.  Nat.,  I,  132,  1767.  —  Wilson,  Am.  Orn.,  V,  83,  pi. 

xliii,  fig.  1,  1812.  —  Audubon,  Nuttall,  etc. 
Scops  asio    Bonaparte,  Geog.  and  Comp.  List,  6,  1838.  —  Cassin,  Illust. 

Birds  Cal.  and  Texas,  179, 1854.  —  Cassin,  Baird's  Birds  N.  Am.,  51,  1858. 

—  Allen,  Amer.  Nat.,  II,  327,  1868. 
Strix  ncevia  Gmelin,  Syst.  Nat.,  289,  1788.  —  Wilson,  Am.  Orn.,  Ill,  16,  pi. 

xix,  fig.  1,  1812. 
Bubo  striatus  Vieillot,  Ois.  Am.  Sept.,  I,  54,  pi.  xxi,  1807. 
Ephialtes  choliba  Lawrence,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  VI,  4,  1854. 
Scops  McCalli  Cassin,  Illust.  Birds  Cal.  and  Texas,  180,  1854.  —  Cassin, 

Baird's  Birds  N.  Am.,  52,  1858. 
Scops  Kennicotti  Elliot,  Proc.  Phil.  Acad.  Nat.  Sci.,  1867,  69.  — Ibid.,  Illust. 

Birds  N.  Am.,  pi.  xi. — Baird,  Trans.  Chicago  Acad.  Sci.,  I,  311,  pi. 

xxvii,  1869. 

Specimens  were  procured  by  Mr.  Maynard,  by  whom,  and  also  by 
Mr.  Boardman,  it  is  reported  as  not  unfrequent. 

The  remarkable  differences  in  the  color  of  the  plumage  this  species 
presents  has  led  many  to  suppose  it  embraced  two  well-marked  species, 
the  red  stage  being  recognized  as  one  and  the  gray  or  mottled  as  another. 
Gmelin  described  the  red  stage  as  Strix  asio  (which  is  the  same  as  the 
Strix  asio  of  Linnd,  and  the  Scops  caro!i»cnsis  of  Brisson)  and  the  gray 
stage  as  S'rix  ncevia.  Wilson  redescribed  these  different  stages  as  distinct 
species.     Bonaparte  was  the  first  to  regard  them  as  identical,  he  believing 

•  See  Part  III,  p.  189. 
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the  differences  in  plumage  to  be  the  result  of  age.*     The  red  he  beti 
to  be  the  young  bird,  and  the  mottled  tin-  adult,  which  opinion  was  also 
entertained  by  Audubon.     During  the  last  thirty  years,  however,  they  have 
been  by  some  authors  again  regarded  ai  distinct  species  ;*)  by  others  $ 

the  gray  were  regarded  as  the  adult  and  the  red  as  the  young,  while  some 
have  held  the  opinion  that  the  difference  in  color  was  sexual.  A  general 
survey  of  the  facts,  either  on  record  or  known  to  me,  show  that  the  young 
birds  are  sometimes  gray  and  sometimes  red ;  that  red  young  have  some- 
times red  parents  and  sometimes  gray ;  that  the  female  is  sometimes  red  and 
sometimes  gray  ;  and  also  that  both  sexes  of  a  mated  breeding  pair  of  old 
birds  are  sometimes  alike  in  color  and  sometimes  different.  Hence  the 
opinion  already  advanced,  §  that  this  variation  is  dependent  upon  neither  age 
nor  sex,  but  is  simply  a  case  of  irregular  and  somewhat  remarkable  individ- 
ual variation  of  a  single  species,  seems  a  well-founded  one.  But  these  dif- 
ferent stages,  though  usually  so  different,  are  not  always  well  marked,  so  that 
one  is  often  at  a  loss  to  know  whether  to  refer  certain  specimens  to  the  red 
series  or  to  the  gray.  In  other  words,  specimens  occur  of  every  intermediate 
grade  between  the  typically  bright  red  stage  and  the  typically  gray  stage. 
I  have  already  given  my  reasons  for  referring  the  Scops  McCalli  of 
Cassin  to  the  common  S.  asio,  of  which  it  is  merely  the  somewhat  smaller 
southern  type.  §  It  is  also  difficult  to  perceive  wherein  the  Scops  Kennicotti 
Elliot,  known  thus  far  from  a  single  specimen,  differs  essentially  from  a 
common  phase  of  S.  asio.\\ 

*  "  Observations  on  the  Nomenclature  of  Wilson's  Ornithology,*1  Jonrn.  Phil.  Acad. 
Nat.  Sci.,  1st  Ser.,  Vol.  Ill,  p.  357, 1824.  —  "  Synopsis  of  the  Birds  of  the  United  States," 
Annals  N.  Y.  Lye.  Nat.  Hist.,  Vol.  II,  p.  36,  1828. 

f  MlCHHER,  Dr.  Ezra,  "  A  few  Facts  in  Relation  to  the  Identity  of  the  Red  and 
Mottled  Owls,"  Joum.  Phil.  Acad.  Nat.  Sci.,  1st  Ser,  Vol.  VII,  p.  53, 1834.  —  Hoy,  Dr.  P. 
R.,  "Notes  on  the  Ornithology  of  Wisconsin,"  Proc.  Phil.  Acad.  Nat.  Sci.,  Vol.  VI,  p. 
806,  1853;  Ibid.,  Transact.  Wisconsin  Agr.  Soc,  Vol.  II  (1852),  p.  344,  1853. 

|  Cabot,  Dr.  S.,  Jr.,  "Observations  on  the  Plumage  of  the  Red  and  Mottled  Owls," 
Jonrn.  Bost.  Soc.  Nat.  Hist.,  Vol.  II,  p.  126,  1838. 

§  Allen,  J.  A.,  "  Notes  on  the  Red  and  Mottled  Owls,"  American  Naturalist,  Vol. 
II,  p.  327,  1868. 

||  Since  the  above  was  written  two  adult  specimens  of  this  species  have  been  received 
at  the  Museum  from  Dallas,  Texas,  one  of  which  is  of  the  mottled  and  the  other  of  the 
red  type  of  plumage.  The  specimen  in  mottled  plumage,  besides  being  generally  darker 
throughout  than  northern  specimens,  has  also  the  dark  markings  broader  and  blacker. 
The  specimen  in  red  plumage  has  the  red  more  intense  than  it  is  in  specimens  of  the 
northern  red  type.  Both  the  Texas  specimens  are  a  little  smaller  than  average  New 
England  specimens. 

I  have  seen  no  specimens  as  yet  from  Florida,  but  from  Mr.  Cassin  having  referred  a 
specimen  from  Indian  River,  (Fla.,)  provisionally  to  his  Scops  McCiUi,  they  would  seem 
to  differ  but  little  from  Texas  specimens,  resembling  them,  as  would  be  naturally  ex- 
pected, more  than  northern  ones. 
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95  *    Syrnium  nebulosum  Gray.    Barred  Owl. 

Strix  nebulosa  Forster,  Trans.  London  Philos.  Soc,  LXII,  386,  424,  1772.  — 
Wilson,  Am.  Orn.,  IV,  61,  pi.  xxxiii,  fig.  2, 1812.  —  Audubon,  Orn.  Biog., 
I,  242,  pi.  xlvi,  1832. 

Syrnium  nebulosum  Gould,  Birds  of  Europe,  I,  pi.  xlvi,  1832.  —  Audubon, 
Synop.,  27,  1839.  —  Cassin,  Illustr.  Birds  of  CaL  and  Texas,  184,  1854.— 
Brewer,  N.  Am.  Ool.,  I,  72,  1857. —  Cassin,  Baird's  Birds  N.  Am.,  56, 
1858. 

Ulula  nebulosa  Bonap.,  Geog.  and  Comp.  List,  7,  1838. — Bonap.,  Conspect. 
Gen.  Av.,  I,  53, 1851. 

Strix  chichictli  Gmelin,  Syst.  Nat.,  I,  296,  1788. 

Strix  acclamator  Bartram,  Travels,  289,  1791. 

Strix  fernandica  Shaw,  Gen.  Zool.,  VII,  263,  1809. 

Very  abundant.  The  only  species  of  owl  at  all  common.  Their 
ludicrous  notes  are  heard  at  night  everywhere,  and  not  unfrequently 
during  the  day.  At  night  they  often  startle  the  traveller  by  their 
strange  utterances  from  the  trees  over  his  head. 

The  four  Florida  specimens  of  this  species  before  me  are  several  shades 
darker  than  New  England  specimens,  one  only  of  a  considerable  series  of 
the  latter  being  as  dark  as  the  lightest-colored  Florida  example.  The 
Florida  specimens  are  also  a  little  smaller  than  the  northern  ones. 

Measurements  of  Florida  Specimens  of  Syrnium  nebulosum. 


M.  C.  Z. 

No. 

Sex. 

Locality. 

Date. 

Collector. 

T.  Marcy 

u 
J.  A.  Allen 

Length . 

Alar 
Extent. 

Wing. 

Tail. 

5241 
6242 
6299 

Lake  Dexter 
ii 

Enterprise 
Hawkinsville 

Feb.  14, '69 
Feb.  14, '69 
Feb.  25,  '69 
Mar.  15,  '69 

20.00 
20.00 
19.50 
19.75 

45.75 
46.25 
45.75 
46.00 

14.00 
14.00 
1300 
13.25 

8  75 
8.75 
9.00 

96.*    Otus  brachyotus  Boie.     Short-eared  Owl. 

Strix  brachyotus  Gmelin,  Syst.  Nat.,  1,289,  1788.  —  Forster,  Trans.  Lond. 

Phil.  Soc.,  LXII,  384,  1772.  — Wilson,  Am.  Orn.,  IV,  64,  pi.  xxxiii,  fig.  3, 

1812. —Bonap.,  Ann.  N.  Y.  Lye.  N.  Hist.,  II,  37,  1828.  — Audubon,  Orn. 

Biog.,  V,  373,  pi.  ccccxxxii,  1835.  — Rich.  &  Swain.,  Faun.  Bor.  Am.,  I, 

75,  1831. 
Otus  brachyotus  Boie,  Isis,  1822,  549.  —Audubon,  Syn.,  28,  1839.  —  Cassin, 

Illust.  Birds  Cal.  and  Texas,  182, 1854.  —  G.  R.  Gray,  Gen.  of  Birds,  I,  40. 

—  Ibid.,  Cat.  Brit.  Birds,  27,  1863. 
Otus  palush-is  Brehm,  Vog.  Deutschl.,  I,  124. 
Brachyotus  pahtstris  Bonap.,  Geog.  and  Comp.  List,  7,  1838. 
Brachyotus  Cassnii  Brewer,  Proc.  Bost.   Soc.  Nat.  Hist.,  V,  321,   1856. — 

Brewer,  N.  Am.  061.,  1, 68, 1857.  —  Cassin,  Baird's  Birds  N.  Am.,  54, 1858. 


MUSEUM   OF   COMPARATIVE  ZOOLOGY.  341 

"  Quite  common  about  marshes."  —  Boardman. 

Specimens  of  this  bird  from  Europe,  in  the  Museum  of  Comparative 
Zoology,  are  not  appreciably  different  from  others  from  various  parts  of 
the  United  States.  Neither  do  the  habits  of  the  European  bird  appear  to 
differ  from  those  of  the  American,  as  some  have  supposed.  Dr.  Richard- 
son described  its  principal  haunts  in  the  Fur  Countries  as  being  "  dense 
thickets  of  young  pine-trees  or  dark  entangled  willow  clumps,  where  it 
sits  on  a  low  branch,  watching  assiduously  for  mice."  But  it  is  now  well 
known  to  more  commonly  frequent  open  fields  and  savannas,  situations 
similar  to  those  the  European  frequents. 

An  interesting  state  of  plumage  of  this  owl  is  exhibited  by  two  pairs 
taken  on  Muskeget  Island,  Massachusetts,  about  July  1,  1870,  by  Messrs. 
C.  J.  Maynard  and  William  Brewster,  in  which  the  color  is  so  light  as  to 
almost  suggest  their  being  albinos.  They  are  many  shades  lighter  than 
the  specimens  of  this  species  are  from  the  interior,  and  show  clearly,  when 
taken  in  connection  with  the  light  race  of  Arvicola  riparius  {Arvicola 
Brewer i  Baird),  also  occurring  on  this  small  sandy  island,  the  effect  of  the 
combined  influence  of  an  absence  of  shade  and  the  increased  light  caused 
by  reflection  from  the  light-colored  sand.  The  influence  of  similar 
circumstances  is  seen  on  a  large  scale  in  the  birds  and  mammals  of  the 
Colorado  desert  and  the  arid  peninsula  of  Lower  California,  and  in  less 
degree  on  the  open  arid  plains  of  the  middle  region  of  the  continent. 

The   long-eared   owl,  Otus   vulgaris   Fleming*   may  be   expected, 
from  its  known  distribution,  to  also  occur  in  Florida. 

97  *    Strix  flammea  Linni.    Barn  Owl. 

Strix  flammea  Linne,  Syst.  Nat,  I,  133,  1767. — Wilson,  Nuttall,  Audu- 
bon (Orn.  Bioj;.),  Bonaparte  (Synop.). 

Strix  pratincola  Bonap.,  Gcog.  and  Comp.  List,  7,  1838.  —  Cassin,  Brewer, 
and  recent  American  authors. 

Strix  americana  Audubon,  Synop.,  25,  1839. 

Strix  perlata  Bonap.,  Consp.  Gen.  Av.,  I,  55,  1850. 

Strix  furcata  Temm.,  PL  Col.,  I,  432. 

A  specimen  was  taken  by   Mr.  Thaxter  at  St.  Augustine.     Mr. 

*  Strix  otus  Linne,  Faun.  Suec,  24,  1761. 

Strix  otus  americana  ct  mexicana  Gmelin,  Ryst.  Nat.,  I,  288,  1788 

Strix  otus  Wilson,  Bonap.  (Synop.),  Nuttall,  Audubon  (Orn.  Biog.). 

Otus  vulgaris  FLEMING,  British  Animals,  BO,  1828. —  Audubon,  Synop.,  2S,  1839. — 
G.  R.  GHAT,  Gen  Birds,  I,  40;  Cut.  Brit.  Birds,  26,  1863. 

Otus  nihonituius  Lesson,  Traite"  d'Orn.,  I,  110, 1831.  —  Cassin,  Brewer,  and  re- 
cent American  authors. 

Otus  americanus  Bonap.,  Geog  and  Comp.  List,  7,  1638. 
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Maynard  informs  me  it  was  said  to  be  common,  and  that  at  Dummitt's  a 
hollow  tree  was  shown  him  in  which  a  pair  of  these  birds  had  bred  for 
several  years.     Audubon  also  speaks  of  it  as  being  common  in  Florida. 

Respecting  the  numerous  species  of  late  recognized  in  the  Strix  flam- 
mea  group  of  owls,  Mr.  Cassin  has,  with  great  propriety,  remarked  that 
naturalists  have  "  established  species  on  very  slender  characters." 

As  is  well  known,  different  specimens  from  near  the  same  locality  vary 
considerably  in  color  and  size,  while  specimens  from  different  continents 
are  frequently  almost  undistinguishable.  From  the  considerable  number 
of  specimens  I  have  seen  from  distant  points,  as  Europe,  the  United 
States,  South  America,  Southern  Asia,  the  West  Indies,  Australia,  and 
South  Africa,  I  see  no  reason  why  the  Strix  flammea  may  not  be  regarded 
as  having  a  nearly  cosmopolitan  distribution,  which  indeed  seems  to  be 
the  present  opinion  of  several  European  ornithologists.  Nearly  the  same 
variations  in  color  appear  to  occur  on  each  continent,  the  general  color 
in  specimens  from  near  the  same  locality  varying  from  yellowish  rufous 
to  pale  fulvous,  and  the  dusky  spots  from  being  large  and  conspicuous  to 
nearly  obsolete  or  entirely  wanting. 

COLUMBID-a3. 

98.*    Chamcepelia  passerina  Swainson.    Ground  Dove. 
Common,  especially  about  cultivated  grounds. 

99*    Zensedura carolinensis  Bonaparte.    Mourning  Dove. 

Columba  carolinensis  Linne,  Syst.  Nat.,  I,  286,  1766.—  Gmelin,  Wilson,  Nut- 
tall,  Audubon  (Orn.  Biog.). 

Columba  marginata  Linne,  Syst.  Nat.,  I,  286,  1766. 

Ectopistes  marginellus  Woodhouse,  Proc.  Phil.  Acad.  Nat.  Sci.,  Vol.  VI,  104, 
1852. 

Zenatdura  carolinensis  Bonaparte,  Consp.  Gen.  Avium,  II,  84,  1854. 

Zenatdura  marginellus  Bonaparte,  Ibid.,  85. 

Abundant.  Among  its  favorite  resorts  are  the  wild  orange-groves, 
where  it  feeds  on  the  seeds  of  the  decaying  fruit.  Smaller  than  at  the 
north,  with  the  metallic  tints  much  brighter  and  more  bronzy. 

MELEAGRIDJE. 

100.*    Meleagris  gallopavo  Linne'.    Wild  Turret. 

Meleagris  gallopavo  Linne,  Syst.  Nat.,  268,  1766.  —  Gmelin,  Wilson,  Bona- 
parte, Audubon,  Nuttall,  Baird,  etc. 
Meleagris  americana  Bartram,  Travels,  290,  1791. 
Meleagris  sylvestris  Vieill.,  Nouv.  Diet.,  IX,  447. 
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Mdenrjria  fera  Vieill.,  Galeric  dcs  Ois.,  II,  10,  pi.  x,  1824. 

Meh'fujris  mexicana  Gould,  Proc.  Lowl.  Zcx'il.  Soc,  1856,  61.  —  Baird,  Birds 

N.  Am,  618,  1858.—  Coopkr  &  Baird,  Orn.  Cal.,  I,  523,  1870. 
Gallopavo  $yloestri$,  Nova  Anglia  Rav,  Synopsis,  51,  1713.  —  LeConte,  Proc. 

Phil.  Acad.  Nat.  Sci.,  IX,  179,  1857. 

Common  and  even  quite  numerous  in  those  sections  where  it  is  not 
too  much  hunted.  Mr.  Boardman  informs  me  that  very  fat  male  birds 
often  weigh  twenty-five  to  twenty-eight  pounds,  but  that  the  average 
weight  of  the  males  is  eighteen  to  twenty  pounds,  and  of  the  females 
six  to  ten  pounds. 

The  Origin  of  the  Domestic  Turkey. 

Although  it  had  been  for  a  long  time  previously  vaguely  conjectured 
that  the  domestic  turkey  did  not  originate  from  the  common  wild  turkey  of 
North  America,  it  was  not  until  about  1856  that  it  was  fully  asserted 
that  such  was  not  its  origin.  In  a  paper  read  before  the  Zoological  So- 
ciety of  London,  in  April,  1856,  Mr.  John  Gould,  the  well-known  English 
ornithologist,  assigned  this  bird  to  the  list  of  those  domesticated  animals 
whose  origin  had  become  involved  in  obscurity.  He  refers,  however,  to 
the  fact  of  its  known  introduction  into  Europe  from  Mexico  about  1524, 
and  to  the  belief,  shared  by  all  naturalists  from  Linne  up  to  that  time,  that 
the  domesticated  turkey  was  derived  from  the  wild  turkey  of  North 
America.  He  also  states  that,  "  on  account  of  the  great  differences  which 
are  met  with  among  our  domestic  turkeys,  and  the  circumstance  that  the 
wild  turkeys  recently  imported  from  North  America  not  readily  associating 
or  pairing  with  them,"  he  had  for  some  years  entertained  the  opinion  that 
the  wild  turkey  of  the  United  States  was  not  the  original  of  the  domestic 
turkey.  He  also  at  this  time  described  a  single  specimen  of  a  turkey  from 
Mexico  as  belonging  to  a  species  distinct  from  the  wild  turkey  of  the 
United  States,  to  which  he  gave  the  name  of  Meleagris  mexicana.  It 
differed,  however,  but  slightly  from  the  northern  bird,  mainly  in  having 
more  white  on  the  upper  tail  coverts.  Although  he  claimed  that  it 
was  of  larger  size,  his  measurements  indicate  it  to  be  only  barely 
above  the  average,  and  considerably  smaller  than  the  larger  speci- 
mens from  the  Northern  States.  In  considering  it  as  distinct  from  the 
common  wild  turkey,  he  seems  to  have  been  greatly  influenced  by  the  lo- 
cality whence  his  specimen  came  ;  as  lie  states  tint  he  hardly  thinks  it  prob- 
able that  the  common  turkey,  "  authors  to  the  contrary,  notwithstanding," 
ranges  very  far  into  Mexico,  since  it  is  found,  he  says,  along  the  southern 
boundary  of  Canada,  which  is  nearly  two  thousand  miles  from  Mexico. 
He  deems  it  unlikely  that  a  bird  inhabiting  "  the  cold  regions  of  Canada 
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should  also  be  indigenous  to  the  hotter  country  of  Mexico,  whence,"  he 
adds,  "  and  not  from  North  America,  the  turkey  was  originally  introduced 
into  Europe  "  ;  thus  leaving  it  to  be  inferred  that,  in  his  opinion,  the  Mexi- 
can bird  —  his  new  species — was  the  ancestor  of  the  domestic  turkey. 
The  facts  in  respect  to  the  distribution  of  the  wild  turkey  are  briefly 
these  :  It  exists  in  Canada  only  in  the  warmer  portions  of  that  country, 
and  thence  southward  uninterruptedly  throughout  the  table-lands  of 
Mexico. 

Dr.  Henry  Bryant,  of  Boston,  in  reviewing  Mr.  Gould's  paper,  a  few 
months  after  its  appearance,  took  exceptions  to  the  views  of  that  gentle- 
man, and  in  referring  to  the  two  principal  statements  made  by  Mr.  Gould, 
namely,  that  the  wild  and  domestic  turkeys  were  structurally  different,  and 
refused  to  breed  together,  Dr.  Bryant  thus  observes :  "  How  far  climate 
and  other  influences  may  have  affected  the  domestic  variety  in  England 
I  do  not  yet  know,  but  with  us  neither  of  these  two  statements  is  correct. 
If  it  were  not  for  the  difference  in  the  plumage  it  would  be  impossible  in 
many  cases  to  distinguish  the  two  birds  ;  and  even  with  this  aid  it  is  some- 
times very  difficult  to   decide   with  certainty  when   the  specimen  is  a 

female The  wild  turkey  breeds  here  with  the  tame  variety  quite 

as  readily  as  could  be  expected ;  wherever  the  wild  turkeys  are  numerous, 
it  is  an  ordinary  occurrence  for  the  tame  hen  to  prefer  the  wild  gobbler  to 
the  domestic  ones.  I  have  had  in  my  own  possession  wild  hens  that  bred 
with  the  tame  gobblers,  —  a  fact  much  stranger  than  that  of  the  wild  gob- 
bler breeding  with  the  tame  hen.  But  the  most  satisfactory  proof  of  their 
specific  identity  is  that  the  offspring  of  mixed  blood  is  known  to  be  har- 
dier and  more  prolific  than  the  domestic  variety,  —  a  fact  which  cannot 
be  reconciled  with  their  specific  diversity."  * 

Dr.  Bryant's  facts,  with  those  of  previous  writers,  seem  amply  sufficient 
to  settle  the  question  as  to  the  origin  of  the  domestic  turkey ;  yet  a  few 
months  later  Major  John  LeConte,  who  probably  at  that  time  had  not 
seen  Dr.  Bryant's  remarks,  published  a  paper  entitled  m  Observa- 
tions on  the  Wild  Turkey,  or  Gallopavo  sylvestris  of  Ray."f  In  this 
paper  he  took  the  ground  that  the  tame  turkey  could  not  possibly  have 
been  derived  from  the  wild  turkey  of  the  United  States.  And,  if  what  he 
states  in  support  of  his  opinion  as  facts  were  such,  they  would  go  far 
towards  rendering  his  position  a  tenable  one,  but  in  reality  they  are  but 
baseless,  dogmatic  assumptions,  which  not  only  ran  counter  to  the  then 
generally  received  opinion,  but  were  squarely  opposed  to  unquestionable 
evidence  already  on  record.     Major  LeConte's  opinions,  notwithstanding 

*  Proc.  Bost.  Soc.  Nat  Hist,  Vol.  VI,  p.  158,  March,  1857. 

t  Proc.  Phil.  Acad.  Nat  Sci.,  Vol.  IX,  p.  179,  September,  1857. 
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that  they  were  based  on  groundless  assumptions,  as  an  investigation  of 
the  subject  fully  proves,  have  been  so  generally  entertained  by  ubteqotBt 

authors,  who  have  accepted  his  statements  without  investigating  the 
facts  for  themselves,  that  a  careful  revision  of  the  subject  is  now 
required.  Major  LeConte  observes  :  M  Whoever  has  compared  the  wild 
turkey  of  the  United  States  with  the  domestic  animal  of  the  same  genus 
must  have  observed  that  there  existed  very  striking  differences  between 
them."  While  asserting  that  " these  differences  do  not  consist  of  slight  and 
unimportant  particularities,  but  in  radical  disagreements,  which  ought  to 
remain  unchangeable  under  all  circumstances,  and  which  form  good  spe- 
cific characteristics,"  his  sole  point  of  distinction  consists  "in  the  poi 
sion  by  the  tame  bird  of  an  enormous  palear  or  dewlap,"  which  he  affirms, 
contrary  to  fact,  is  not  possessed  by  the  wild  bird.  *  He  refers  also  to 
the  conviction  that  had  long  existed  in  his  mind,  that  the  two  birds  —  the 
wild  and  domestic — "were  really  distinct  species."  "More  than  fifty 
years  ago,"  he  says,  "  when  I  first  saw  a  wild  turkey,  I  was  led  to  con- 
clude that  one  never  could  have  been  produced  from  the  other.  I  have 
mentioned  this  to  many  ornithologists,  but  no  one  would  take  the  trouble 
to  investigate  the  matter  [!],"  etc.  It  does  not  appear,  however,  that 
even  with  him  this  long-standing  conviction  had  resulted  from  a  thorough 
investigation  of  the  subject,  for  he  gives  no  detailed  comparison  of  the  two, 
and  many  of  his  statements  are  not  simply  erroneous,  but  diametrically 
opposed  to  facts  previously  well  substantiated.  He  refers  to  the  early  in- 
troduction of  the  turkey  into  Europe,  and  to  the  fact  that  it  was  found  by 
the  first  explorers  of  America  in  both  the  wild  and  domesticated  state. 
He  alludes  also  to  Mr.  Gould's  above-cited  paper,  remarking  respecting  it 
that  he  was  unable  to  determine  whether  Mr.  Gould's  supposed  new  Mexi- 
can species  was  the  same  as  the  M.  gallopavo,  or  was  the  original  of  the 
domestic  bird.  He  thought,  however,. that  the  Mexican  was  identical  with 
the  common  wild  bird.  He  then  remarks  :  "  I  have  before  observed  that 
the  turkey  was  found  domesticated  among  the  nations  of  Central  America. 
Now  the  bird  which  ice  have  native  among  us  has  never  been  domesticated. 
All  attempts  to  conquer  its  peculiar  habits  have  failed,  notwithstanding  what 
has  been  said  and  written  on  the  subject  to  the  contrar//.     I  DEFT  any  one 

TO  SHOW  A  TURKEY,  EVEN  OF  THE  FIRST  GENERATION',  PRODUCED 
FROM    A    PAIR    HATCHED    FROM    A    WILD    IIEN.f      We    have    everv     \  car 

in  our  market  offered  for  sale  birds  of  a  very  dark  color,  and  in 
some  degree  resembling  the  wild  Specie!  ;  but  in  every  instance, 
by   the   presence   of  the    palear,    the    imposition    can    be    detected    at 

*  It  is  usually,  however,  either  entirely  absent  in  the  wild  bird,  or  present  only  in  a 
rudimentary  state. 
t  The  italicizing  in  this  extract  is  of  course  ray  own. 
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first  sight,  and  the  cheat  exposed.  I  have  known  the  eggs  found  in 
the  woods  hatched  by  a  domestic  hen,  the  chickens  brought  up  carefully, 
and  rendered  so  tame  and  familiar  as  to  eat  out  of  the  hand,  and  to 
show  considerable  pleasure  whenever  persons  with  whom  they  were  ac- 
quainted approached  them.  Yet  they  never  would  associate  ivith  the  domes- 
tic turkeys,  studiously  avoiding  their  company,  and  in  little  more  than  a  year 
running  oft*  to  the  woods,  and  never  again  returning  to  the  haunts  of  their 
infancy.  /  know,'"  he  continues,  "that  I  shall  be  contradicted  in  this 
statement,  and  many  quotations  from  authors  brought  forward  against  me.  I 
repeat,  contrary  to  the  assertions  of  many  others,  that  no  one  has  ever 

SUCCEEDED  IN   DOMESTICATING  OUR  WILD  TURKEY.      I   Speak   not   Only 

from  my  own  personal  observations,  but  from  the  undivided  testimony  of 
many  southern  gentlemen.  The  turkey  of  our  own  poultry-yards,  which, 
when  young,  is  difficult  to  bring  forward,  it  was  thought  might  be  obtained 
of  a  hardier  race  by  a  new  domestication  ;  but  every  attempt  has  failed, 
nor  can  I  find  a  single  well-authenticated  case  of  a  mixed  breed  being 
obtained."  One  is  certainly  at  a  loss  to  know  what  the  self-confident 
Major  would  call  a  well-authenticated  case  of  a  mixed  breed  of  wild  and 
tame  turkeys,  since  he  must  have  been  familiar  with  Bonaparte's  excellent 
account,  derived  mainly  from  notes  furnished  him  by  Mr.  Audubon,  of 
this  bird  given  in  the  first  .volume  of  his  continuation  of  Wilson's  "  Ameri- 
can Ornithology."  In  speaking  of  the  mixing  of  the  wild  and  tame  tur- 
keys, this  author  remarks  as  follows  :  "  This  crossing  often  occurs  in  coun- 
tries where  wild  and  tame  turkeys  are  frequent ;  it  is  well  known  that  they 
will  readily  approach  each  other ;  and  such  is  the  influence  of  slavery 
upon  even  the  turkey,  that  the  robust  inhabitant  of  the  forest  will  drive 
his  degenerate  kinsfolk  from  their  own  food  and  from  their  females,  being 
generally  welcomed  by  the  latter  and  by  their  owners,  who  well  know  the 

advantage  of  such  a  connection Eggs  of*  the  wild  turkey  have  been 

frequently  taken  from  their  nests  and  hatched  under  the  tame  hen  ;  the 
young  preserve  a  portion  of  their  uncivilized  nature,  and  exhibit  some 
knowledge  of  the  difference  between  themselves  and  their  foster-mother, 
roosting  apart  from  the  tame  ones,  and  in  other  respects  showing  the  force 
of  hereditary  disposition.  The  domesticated  young,  reared  from  the  eggs 
of  the  wild  turkey,  are  often  employed  as  decoy  birds  to  those  in  a  state  of 
nature."  * 

Audubon,  in  his  account  of  the  Canada  goose,  also  incidentally  refers 
to  the  crossing  of  the  Avild  and  tame  turkevs,  in  a  manner  that  leads 
us  to  suppose  that  it  was  to  his  knowledge  a  matter  of  common  oc- 
currence.    He  says  :  4k  The  crossing  of  the  Canada  goose  with  the  com- 

*  Nearly  the  same  words  are  used  by  Audubon  in  bis  Ornithological  Biography  and 
in  his  Birds  of  America. 
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mon  domestic  species  has  proved  as  advantageous  as  that  of  the  wild  with 
the  tame  turkey."*  lie  also  states,  M  My  friend,  Dr.  Bachman,  assures 
me  that  in  a  state  of  domestication  the  wild  turkeys,  though  kept  teparate 
from  tame  individuals,  lose  the  brilliancy  of  their  plumage  in  the  third 
generation,  becoming  plain  brown,  and  having  here  and  there  white 
feathers  intermixed  "  f 

The  assertions  of  Major  LeConte  are  so  fully  controverted  by  pre- 
viously recorded  testimony  that  they  might  have  been  justly  ignored, 
had  they  not  received,  as  already  observed,  the  sanction  of  eminent 
authorities,  and  thus  have  come  to  be  more  or  less  currently  adopted. 
Among  the  first  to  give  them  support  was  Professor  Baird,  of  the  Smith- 
sonian Institution.  This  gentleman,  in  his  work  on  the  "  Birds  of  North 
America,"  published  less  than  two  years  subsequently  to  Major  LeConte's 
paper,  cites  LeConte's  opinions  and  statements,  and  partially  indorses  them, 
though  he  had  not,  he  says,  specimens  at  hand  of  the  domestic  bird  for 
comparison  with  the  wild  one.  To  the  data  for  their  distinction  adduced 
by  Major  LeConte,  he  adds  a  statement  from  Bonaparte  in  respect  to  the 
difference  in  color  between  the  domestic  and  wild  bird  ;  Bonaparte  ob- 
serving that  the  wild  bird  never  has  the  whitish  tip  to  the  tail  which  dis- 
tinguishes the  domestic  ones.  Professor  Baird  also  adds  that  the  flesh  of  the 
two  differs  in  color,  that  of  the  wild  bird  being  "  much  darker."  He  adds 
that,  upon  the  whole,  it  is  exceedingly  probable  that  they  are  specifically 
distinct.  "  If  the  dewlap,"  he  says,  "  be  characteristic  of  a  species  at 
present  only  known  in  captivity,  then,  as  Major  LeConte  remarks,  it 
should  bear  the  name  of  M.  gallopavo,  as  based  by  Linnaeus  essentially  upon 
the  description  by  Brisson  of  Gallopavo  sylvestris,  in  which  this  dewlap  is 
particularly  mentioned.  In  this  event  our  wild  bird  will  be  entitled  to  a 
new  name,"  etc.  Professor  Baird  concludes  his  remarks  on  this  subject  with 
the  following  ingenious  theory,  which  has  been  to  some  extent  accepted  as 
a  probably  correct  one.  "In  conclusion,"  he  says,  M  I  venture  to  suggest 
the  following  hypothesis,  which,  however,  is  not  original  with  myself: 
That  there  are  really  three  species  of  turkey,  besides  the  M.  ocetfota,  a 
fourth  species  from  Central  America,  entirely  different  from  the  rest. 
That  one  of  them,  M.  americana,  is  probably  peculiar  to  the  eastern  half 
of  North  America;  another,  M.  mexicana,  belongs  to  Mexico,  and  extends 
along  the  table-lands  to  the  Rocky  Mountains,  the  (Jila,  and  the  Llano 
Estacado;  and  a  third  is  the  M.  gallopavo,  or  domesticated  bird.  That  it 
is  not  at  all  improbable  that  the  last  Mas  originally  indigenous  to  some 
one  or  more  of  the  West  Indian  Islands,  whence  it  wis  transplanted  as 
tamed  to  Mexico,  and  from  Mexico  taken  to  Europe  about  A.  D.  1520. 

*  Birds  of  America,  Vol.  VI,  p.  190. 
t  Ibid.,  Vol.  V,  p.  55. 
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Finally,  that  the  wild  turkeys  were  probably  completely  exterminated  by 
the  natives,  as  has  been  the  case  with  equally  large  birds  in  other  islands, 
as  the  dodo  and  solitaire.*  This  hypothesis,"  he  continues,  "  will  ex- 
plain the  fact  of  our  meeting  nowhere  at  the  present  day  any  wild  turkeys 
resembling  the  domestic  one.f  ....  The  entire  subject  is  one  of  much 
interest,  and  deserves  to  be  investigated  thoroughly.  It  is  quite  possible 
that  a  careful  examination  of  the  external  form  and  habits  of  the  New 
Mexican  bird  may  do  much  to  throw  full  light  on  the  whole  question." 

It  is  not  surprising  that  a  theory  presenting  to  the  imagination  so  many 
attractive  features,  and  indorsed  by  authority  so  eminent,  should  have 
been  currently  received,  as  has  this,  by  those  who  have  not  had  the  oppor- 
tunity, nor  perhaps  the  desire,  to  examine  the  subject  for  themselves.  But, 
if  I  mistake  not,  it  has  also  been  accepted  as  at  least  a  probably  correct 
hypothesis  by  many  ornithologists.^  I  have,  however,  already  adduced 
evidence  from  Bonaparte,  Bachman,  Audubon,  and  Bryant  sufficient  to 
show,  not  only  the  erroneous  character  of  Major  LeConte's  fundamental 
proposition,  to  wit,  that  the  wild  turkey  of  the  United  States  has  never 
been  and  never  can  be  domesticated,  but  that  such  an  hypothesis  as  the 
one  above  quoted  is  wholly  uncalled  for.  As  the  whole  question  of  the 
origin  of  the  domestic  turkey  and  its  relationship  to  the  wild  turkey  of  the 
United  States  turns,  however,  upon  the  fact  of  the  domestic  ability  or  non- 
domesticability  of  the  common  wild  turkey,  it  may  perhaps  be  proper  to 
bring  forward  some  recent  testimony  respecting  this  disputed  point. 

I  have  myself  always  been  more  or  less  familiar  with  the  domestic  bird, 
and  with  the  fact  that  breeds  exist  which  closely  resemble  the  wild  bird, 
and  which  their  owners  claimed  were  one  fourth,  one  half,  or  one  eighth 

*  Mr.  Darwin,  in  referring  to  this  gratuitous  theory,  refers  to  the  fact  of  the  de- 
terioration of  the  turkey  within  the  tropics,  and  very  properly  to  the  w  improbability  of 
a  bird  having  long  ago  become  extinct  in  these  large  and  luxuriant  islands,  or  of  its 
ever  having  been  aboriginally  an  inhabitant  of  the  lowlands  of  the  tropics."  (Animals 
and  Plants  under  Domestication,  Am.  ed.,  Vol.  I,  p.  353,  note.) 

t  But  does  it  explain  the  frequent  occurrence  of  domestic  ones  so  closely  resembling 
the  wild  ones  as  to  be  quite  undistinguishable  from  them? 

|  Dr.  Cooper,  who  considers  the  western  wild  turkey  specifically  distinct  from  the 
wild  turkey  of  the  east,  appears  to  believe  that  the  domestic  turkey  originated  from  the 
wild  turkey  of  Mexico.  He  says:  "  It  is  well  known  that  at  the  period  of  the  Spanish 
discovery  the  native  turkey  was  widely  domesticated  in  Mexico,  and  was  introduced 
thence  first  into  Europe,  and  thence  into  North  America.  Furthermore,  the  native  bird 
of  Eastern  North  America  does  not  occur  in  Mexico  at  all.  The  markings  of  the  do- 
mestic turkey  are  sometimes  exactly  like  those  of  the  wild  bird  of  Mexico,  while  they 
never  assume  the  plumage  of  the  wild  Mtka<p-'>$  gattopavo  of  the  north."  (Orn. 
Cal.,  Vol.  I,  p.  523,  1870.)  Dr.  Cooper's  last  remark  is  unfortunately  erroneous,  since 
domestic  birds  do  often  occur,  especially  females,  that  cannot  well  be  distinguished 
from  wild  northern  birds. 
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wild  blood,  a8  the  case  might  be,  and  which  differed  in  habits  in  some  re- 
spects from  the  common  breeds.  I  have  also  been  long  conversant  with 
the  fact  that  in  the  Western  States,  and  in  those  other  parts  of  the  coun- 
try where  the  turkey  exists  in  its  native  state,  that  the  eggs  of  the  wild 
bird  are  frequently  taken  and  hatched  under  the  domesticated  turkey,  the 
young  carefully  raised  and  held  at  high  prices,  they  being  considered  as 
highly  valuable  for  the  purpose  of  improving  the  domestic  breeds.  In  a 
recent  correspondence  with  Mr.  D.  Darwin  Hughes,  an  able  ornitholo- 
gist of  Marshall,  Michigan,  I  alluded  to  the  fact  that  the  domestication 
of  the  wild  bird  had  been  disputed,  and  requested  him  to  give  me  any 
facts  he  might  possess  in  reference  to  the  subject.  The  facts  given  in  the 
following  extracts  from  his  letters  are  fully  corroborated  by  other  private 
testimony  in  my  possession. 

Under  date  of  Oetober  25,  1869,  he  wrote  me  respecting  the  domes- 
tication of  the  wild  bird  as  follows  :  "  Here  [Calhoun  County,  Michigan], 
where  the  wild  bird  is  abundant,  they  mix  freely  with  the  tame  ones,  and 
it  is  a  common  thing  to  see  large  flocks  of  half-breeds  ;  I  have  owned  them 
myself.  They  are  fond  of  roaming  and  are  apt  to  stray  ;  not  to  the  woods 
exclusively,  but  also  to  other  farms.  I  have  known  the  pure  wild  bird, 
hatched  from  wild  eggs  and  raised  in  the  poultry-yard,  to  remain  for  years 
in  the  yard  without  being  confined  ;  but  this  is  not  usual.  One  fine  gob- 
bler, as  beautiful  a  bird  as  I  ever  saw,  was  hatched  from  a  wild  egg  and 
headed  a  flock  of  mixed  turkeys  in  a  barn-yard.  He  was  tame,  like  the 
others,  but  easily  distinguished  by  his  wild  plumage ;  at  night  the  Hock 
roosted  in  the  yard,  but  this  bird  could  not  brook  so  low  a  perch,  and 
wdien  the  flock  went  to  roost  he  invariably  took  wing  and  perched  on  an 
immense  forest-tree  one  fourth  of  a  mile  away,  where  he  spent  the  night ; 
but  in  the  morning  he  always  returned  to  the  barn-yard.  Such  instances 
are  not  uncommon.  The  eggs  are  eagerly  sought  for  for  hatching,  and  in 
this  manner,  as  I  have  before  said,  there  is  a  liberal  sprinkling  of  wild 
blood  in  domestic  birds,  where  the  wild  birds  are  abundant.  The  eggs  of 
the  wild  bird  are  found  every  year,  and  although  I  have  offered  at  the 
rate  of  six  to  eight  dollars  per  dozen  for  them,  there  is  not  one  in  my  col- 
lection of  eggs,  which  numbers  over  two  hundred  species,  so  eager  are  the 
finders  of  them  to  hatch  them,  the  chicks  selling  for  a  large  price." 

In  another  letter,  dated  November  5,  1869,  Mr.  Hughes  wrote  me 
further  concerning  this  subject,  in  which  he  remarks  as  follows  :  '•  I  have 
already  said  that  the  wild  bird  has  been  so  domesticated  as  to  reproduce 
its  kind  in  the  poultry-yard,  and  inquiries  made  since  my  last  letter  >how 
that  in  the  more  northern  counties  of  the  State  such  eases  are  quite  com- 
mon. I  cannot  agree  with  what  is  said  in  the  ninth  volume  o\  the  Pacific 
Railroad  Reports  (p.  617),  that  there  is  an  appreciable  difference  in  the 
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color  of  the  flesh  of  the  wild  and  tame  birds  when  cooked.  There  prob- 
ably is  some  difference  in  color,  but  so  little  that  one  must  have  very  acute 
powers  of  observation  to  tell  the  difference  when  brought  to  the  table 
roasted.  There  is  a  difference  in  the  color  of  the  head,  caruncles,  and 
dewlaps,  as  stated  by  Professor  Baird,  but  with  my  present  means  of 
knowledge,  having  no  fresh  specimens  before  me,  I  will  not  undertake  to 
describe  the  differences.  One  thing,  however,  should  not  be  forgotten  ; 
that  we  see  the  tame  bird  under  all  circumstances  of  passion,  —  in  fear 
and  when  proudly  strutting ;  in  short,  under  all  the  different  emotions 
that  turkeys  are  heirs  to,  while  we  rarely  or  never  see  the  wild  turkey 
under  such  varied  circumstances,  but  only  when  they  are  terror-stricken 
or  clead.  The  head  and  neck  in  the  tame  bird  makes  rapid  and  surprising 
changes  in  sympathy  with  its  emotions,  and  it  may  be  so,  and  probably  is, 
with  the  wild." 

From  the  evidence  that  has  now  been  given,  it  is  sufficiently  apparent 
that  Major  LeConte's  two  fundamental  assumptions,  —  first,  that  the  wild 
bird  will  not  mix  or  breed  with  the  domesticated  ;  and,  second,  that  the  wild 
bird  never  has  been  and  cannot  be  domesticated,  —  upon  which  was 
erected  an  hypothesis  to  explain  the  origin  of  the  domesticated  bird  by 
referring  it  to  an  extinct  ancestor  that  probably  inhabited  some  of  the 
West  Indian  Islands,  are  entirely  groundless,  and  never  had  for  their  sup- 
port only  the  negative  evidence  afforded  by  the  limited  experience  of 
Major  LeConte  and  a  few  of  his  friends. 

Inasmuch  as  the  domestic  turkey  was  first  introduced  into  Europe  from 
Mexico,  it  may  be  well  in  this  connection  to  inquire  further  into  the  rela- 
tionship of  the  so-called  M.  mexicana,  or  Mexican  turkey,  to  the  wild 
turkey  of  the  eastern  part  of  the  United  States.  As  already  stated,  the 
M.  mexicana  was  originally  described  by  Mr.  Gould  from  a  single  specimen 
from  Mexico.  This  specimen  differs  but  slightly  from  the  common  wild 
turkey  of  the  eastern  part  of  the  continent.  But  like  many  other  merely 
nominal  species,  this  "  Mexican  turkey  "has  been  since  generally  recognized 
by  writers  on  American  ornithology,  doubtless  mainly  because  its  describer 
was  deemed  too  eminent  a  naturalist  to  be  mistaken  on  such  a  point.  Its 
habitat  has  been  since  extended  to  embrace  half  of  that  portion  of  the 
continent  over  which  the  wild  turkey  ranges,  —  the  entire  western  half  of 
the  United  States;  yet  the  point  at  which  the  habitat  of  the  eastern 
species  ceases  and  that  of  the  western  begins,  no  one  has  yet  ventured  to 
attempt  to  definitely  indicate.  It  is  universally  conceded  to  be  exceed- 
ingly closely  allied  to  the  M.  cjallopavo,  as  the  latter  is  now  defined. 
Though  admitted  provisionally  as  a  valid  species  by  Professor  Baird  in 
his  work  already  cited,  he  says  that  "  whether  these  differences  can  be 
considered  as  establishing  a  second  species  for  the   United  States  is  a 
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question  yet  to  be  decided.'1  Dr.  Coues,  however,  in  his  "  List  of  the 
Birds  of  Fort  Whipple,  Arizona,"  *  sayi  1"'  thinks  then;  can  be  DO  doubt 
respecting  the  propriety  of  separating  the  "  wettern  turkey  from  the  com- 
mon species  of  the  Eastern  United  States";  but  he  has  given  us  no  infor- 
mation as  to  how  great  the  difference!  between  them  are,  or  in  what  they 
consist.  As  mentioned  by  Gould  and  by  Baird,  the  Mexican  bird  differs 
from  the  eastern  one  only  in  being  lighter  colored,  and  in  having,  in 
correlation  with  the  generally  lighter  color  of  the  plumage,  the  terminal 
band  of  the  tail,  as  also  the  tips  of  the  tail  coverts,  whitish  instead  of  pale 
brown,  as  the  eastern  bird  usually  has  them.  This,  however,  seems  by  no 
means  necessarily  a  specific  difference,  it  being  only  a  slight  geographical 
variation,  not  restricted  to  the  turkey,  but  which  runs  through  most  spe- 
cies of  both  birds  and  mammals  that  have  the  same  distribution  ;  the 
probable  cause  of  which  variation  I  have  already  adverted  to  in  Part  III. 
The  common  eastern  turkey  occasionally  approaches  much  nearer  to  the 
so-called  Mexican  bird  than  appears  to  be  generally  supposed.  According 
to  some  authors,  the  tip  of  the  tail  in  M.  gallopavo  is  never  whitish,  but 
"  plain  chestnut,  lighter  than  the  ground  color  "  of  the  tail.  Yet  of  five 
specimens  in  the  Museum  of  Comparative  Zoology  from  one  of  the  West- 
ern States,  probably  either  Ohio  or  Michigan,  two  correspond  with  the 
description  of  the  assumed  typical  M.  gallopavo,  two  very  nearly  as  well 
with  that  of  the  so-called  M.  mexicana,  and  one  is  intermediate  between 
them.  Three  of  them  are  decidedly  lighter  colored,  and  possess  a  lighter 
terminal  band  to  the  tail  than  they  should  to  correspond  with  the  true  M. 
gallopavo  as  recently  defined.  I  have,  on  the  whole,  no  hesitancy  in  refer- 
ring the  M.  mexicana  Gould  to  the  M.  gallopavo  Linne.  The  unquestionable 
specific  identity  of  the  domestic  turkey  with  the  wild  one  of  the  Eastern 
United  States,  though  originally  derived  from  the  Mexican  bird,  seems 
further  to  support  this  view.  From  the  great  constancy  of  the  white  on 
the  tail  and  its  coverts  in  the  domestic  turkey,  it  has  been  thought  to  more 
resemble  the  western  bird,  or  the  M.  mexicana,  than  the  eastern.  I  need, 
however,  only  to  recall  the  testimony  of  Dr.  Bachman,  already  given  in 
discussing  another  point,  to  show  that  it  has  necessarily  no  such  signifi- 
cance. It  will  be  remembered  that  Dr.  Bachman  states  that  he  hid 
known  the  wild  birds  of  the  Atlantic  States,  when  kept  entirely  by  them- 
selves, to  become  more  or  less  white  under  confinement  in  three  genera- 
tions.! Instead  of  this  being  either  a  "  reversion  "  or  a  distinctive  specific 
feature,  it  can  be  regarded  only  as  the  result  of  a  diminution  of  the  i 
ing  matter  through   degeneracy,  under  the  influences  oi'  domestication. 

*  Proc.  Phil.  Acad.  Nat.  Sci.,  Vol.  XVIII,  p.  93,  18G6.  Republished  under  the  title 
of  "  Prodrome  of  a  Work  oh  the  Ornithology  of  Arizona  Territory." 

f  Mr.  Darwin  mentions  a  similar  fact  as  having  happened  iu  England.  (Animals  and 
Plants  under  Domestication,  Vol.  I,  p.  354). 
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As  the  whole  plumage  becomes  lighter,  those  portions  that  are  naturally 
lightest  are  those  we  should  expect  would  soonest  become  white ;  and 
such  is  actually  the  case.  Under  domestication  the  turkey  not  only  de- 
generates in  size  and  hardiness,  but  is  well  known  to  soon  lose  much  of 
the  brilliancy  of  plumage  that  characterizes  it  in  a  state  of  nature.  In  a 
few  generations  it  loses  to  a  great  extent  its  metallic  tints,  and  becomes 
much  lighter  colored ;  the  terminal  band  of  the  tail,  as  well  as  its  coverts, 
changes  to  white,  and  in  succeeding  generations  the  cream-colored  and 
pure  white  birds  often  seen  in  our  poultry-yards  are  gradually  developed. 
The  fact  of  the  domestic  turkey  having  been  first  introduced  into 
Europe  from  Mexico,  and  into  the  United  States  from  Europe,  admits  of 
easy  explanation  ;  since  the  advanced  state  of  civilization  enjoyed  by  the 
native  Mexicans  had  enabled  them  to  domesticate  the  turkey,  while  their 
more  degraded  neighbors  of  the  north  had  accomplished  nothing  of  the 
kind.  The  turkey  having  been  introduced  into  Europe  nearly  a  century 
before  the  establishment  of  permanent  settlements  in  the  northern  portions 
of  the  continent,  it  was,  of  course,  as  naturally  introduced  thence  into  this 
country  as  were  our  other  domesticated  animals. 
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Abundant. 

The  quails  of  Florida  differ  from  those  of  the  Northern  States  in  being 
smaller,  larger  billed,  and  darker  colored.  While  the  difference  in  size  is 
very  appreciable,  as  is  also  that  in  respect  to  the  size  of  the  bill,  —  the  bill 
being  actually  larger  while  there  is  a  general  decrease  in  the  size  of  the 
individual,  —  the  most  marked  dissimilarity  is  in  the  coloration,  through 
the  darker  color  of  the  Florida  birds.  In  the  latter  the  ground  color 
above  is  rufous  instead  of  ashen,  as  in  northern  specimens,  and  the  trans- 
verse black  markings  are  broader.  In  average  northern  specimens  the 
transverse  b\ick  bars  on  the  lower  surface  of  the  body  are  scarcely  half 
the  breadth  of  the  intervening  white  spaces  ;  in  the  Florida  specimens 
they  are  much  more  than  half,  and  in  some  cases  nearly  equal  them.     In 
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general  the  proportion  of  black  in  tin-  Florida  J<  males  is  the  same  as  that 
in  the.  northern  males.  There  ii  a  similar  relative  increase  in  the  extent 
of  the  blaek  markings  on  the  wing  coverts,  scapulars,  and  inters,  tapulart, 
and  on  the  dorsal  surface  generally.  The  black  border  to  the  white  throat- 
patch  is  also  broader,  and  extends  back  on  the  sides  ofthe  head  SO  M  nan- 
ally  to  cover  the  auriculars,  which  in  average  northern  specimens  are  dark 
rufous.  The  bill  is  also  much  darker,  being  generally  jet  black  ;  in 
Massachusetts  specimens  it  is  brownish  black,  with  the  tip  decidedly 
lighter  than  the  other  parts. 

The  so-called  Texas  quail  (Ort>/x  texanus  Lawr.)  does  not  differ  \ 
greatly  from  either  the  Florida  or  the  northern  ones,  it  combining  some 
of  the  essential  characters  of  each,  but  more  resembling  Florida  speci- 
mens than  northern  ones.  Lawrence  and  Baird  mention  the  ashen  or 
decided  gray  hue  on  portions  of  the  dorsal  surface  as  distinguishing  it 
from  the  0.  virginianus,  which  has  these  parts  of  a  "dull  pinkish  red." 
"  A  dull  pinkish  red,"  however,  is  just  the  color  of  these  parts  in  my 
Florida  specimens  ;  but  the  Massachusetts  specimens,  on  the  contrary,  are 
ashen,  as  already  stated,  and  in  this  respect  agree  with  the  descriptions 
of  the  Texas  form,  and  differ  from  the  Florida  ones  in  the  same  way  that 
the  Texas  ones  are  said»to  do  from  those  of  the  Atlantic  coast  of  the 
Middle  and  Southern  States.  In  both  the  Florida  and  Texas  specimens 
there  is  a  similar  increase  in  the  breadth  of  the  black  transverse  mark- 
ings, Lawrence  describing  them  as  being  twice  as  broad  in  the  Texas 
specimens  as  in  the  northern  ones. 

The  Orhjx  cubanensis  of  Cabanis  appears  scarcely  to  differ  from  the 
quails  of  Florida  and  Texas.  D'Orbigny  and  Lembeye  were  hence  doubt- 
less correct  in  believing  the  so-called  Ortyx  cubanensis  to  be  identical  with 
the  0.  virginianus. 

The  following  summary  of  the  subjoined  tables  shows  the  difference  in 
size  that  obtains  between  northern  and  southern  specimens,  and  also  in 
the  sexes.  The  largest  Florida  specimen,  it  will  be  seen,  scarcely  equals 
the  smallest  northern  one,  when  those  ofthe  same  sex  arc  compared. 
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Measurements  of  Florida  Specimens  of  Ortyx  virglnianus. 


M.C.Z. 
No. 

Co;i. 
No 

Sex. 

Locality. 

Date 

Collector. 

s 

Alar 
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to 

c 

i 

5151 



rf 

Hibernia 

Jan.  30,  "69 

J    A.  Allen 
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Measurements  of  Northern  Specimens  of  Ortyx  virginianus. 
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No. 
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Sex. 
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Northern  Illinois 
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10  28 

15.25 

450 
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4.50 
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15.10 
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CHARADRIID^. 
102.f    Squartarola  helvetica  Cuvier.    Black-bellied  Plover. 
"  Some  remain  on  the  shores  of  the  Floridas  in  winter."  —  Audu- 
bon* 

I03.t    Charadrius  virginicus  Borch    Golden  Plover. 

"  St.  Augustine  ;  rare."  —  Boardman. 

*  Birds  of  America,  Vol.  V,  p.  200. 
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104  *    JEgialitis  vociferus  Cassin.    Killdee  Plover. 
Abundant. 

105  *    JEgialitis  Wilsonius  Cassin.    Wilson's  Plover. 
Not  recently  reported  as  found  in   Florida  in   the   winter  months. 
Audubon  observes  :  "  While  in  the  Floridas,  near  St.  Augustine,  in  the 
months  of  December  and  January,  I  found  this   species  much  more 
abundant  than  any  other."  * 

106.f    JEgialitis  semipalmatus  Cabam's.     Semi-palm ated  Plover. 
"  Not  uncommon  at  St.  Augustine  throughout  the  winter."  —  Board- 
man. 

107.t    JEgialitis  melodUS  Cabanis.    Piping  Plover. 
Observed  at  St.  Augustine  in  the  winter  months  by  Mr.  Boardman. 

HJEMATOPODID-SJ. 
108.t    Haematopus  palliatus  Tcmminck.    Oyster-Catcheb. 
Given  by  Mr.  Boardman  as  rare  in  winter  at  St.  Augustine. 

lOO.t    Strepsilas  interpres  'llliger.    Turnstone. 
"  Rare  at  St.  Augustine  in  winter."  —  Boardman. 

SCOLOPACID^J. 

no*    Philohela  minor  Gray.    Woodcock. 
More  or  less  common.     Probably  resident. 

111.  (ft)    Gallinago  Wilsoni  Bonaparte.    Snipe. 
Abundant.     Probably  resident.     Florida  specimens  are  darker  col- 
ored and  have  longer  bills  than  northern  ones. 

H2.t    Calidris  arenaria  llliger.    Sanderlino. 

"  Common  at  St.  Augustine." — Boardman.     "Abundant  on  Indian 
River."  —  Maynard. 

113.f    Pelidna  americana  Cones.    Red-backed  Sandpiper. 
"  Common."  —  Maynard.     Boardman. 

lU.t    Ereunetes  pusillus  Cassin.    Semi-palmated  Sandpiper. 
"  Common."  —  Maynard. 

*  Ibid.,  p.  216. 
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H5.t    Actodromas  minutilla  Coues.    Least  Sandpiper. 
"  Common."  —  Maynard. 

H6.t ,  Actodromas  Bonapartei  Cassin.    "White-rumped  Sandpiper. 
"  St.  Augustine."  —  Audubon. 

117.*    Symphemia  semipalmata  Hartlaub.    Willet. 
u  Indian  River  to  St.  Augustine.     Breeds  in  March."  —  Maynard. 

118.t    Gambetta  flavipes  Bonaparte.    Yellow-legs. 
Common. 

119.f    Gambetta  melanoleuca  Bonaparte.     Greater  Yellow-legs. 
Common. 

120*    Tringoides  macular ius  Gray.     Spotted  Sandpiper. 
Common. 

121.*    Limosa  fedoa  Ord.     Marbled  Godwit. 
Common.     Reported  to  Mr.  Maynard  as  common  all  the  year  near 
St.  Augustine,  but  where  it  nested  was  unknown  to  his  informants. 

122.t    Numenius  hudsonieus  Latham.    Hudsonian  Curlew. 

123.f    Numenius  borealis  Latham.    Esquimaux  Curlew. 
I  have  no  knowledge  of  the  actual  occurrence  of  these  two  species 
in  East  Florida,  yet  they  apparently  must  occur  as  winter  visitors.    Dr. 
Coues  gives  them  as  winter  visitors  in  his  South  Carolina  list,  and  they 
are  well  known  to  range  at  this  season  southward  into  the  tropics. 

124.t    Numenius  longirostris  Wilson.    Long-billed  Curlew. 
"  Very  abundant  on  the  coast."  —  Boardman. 

Several  other  species  of  this  family  are  well  known  to  pass  through 
East  Florida  in  their  migrations,  and  perhaps  a  few  others  are  winter 
residents  there. 

RECURVIROSTRID.E. 
125.*    Himantopus  mgricollis  Yieillot.    Black-necked  Stilt. 
Audubon  sr.ys  it  is  found  in   Florida  in  winter.*     Mr.  Boardman 
gives  it  as  "quite  common  at  Enterprise  after  the  loth  of  March." 

•  Birds  of  America,  Vol.  VI,  p.  85. 
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126.t    Becurvirostra  americana  Gmelin.    Avoset. 
This  species  must  occur  in  Florida  as  a  winter  visitor,  but  I  have 
as  yet  seen  no  specimens  that  were  collected  there. 

GRUID.E. 
127*    Grus  canadensis  Temminck.    Brown  Crane. 
Abundant. 

In  1853,  in  the  Proceedings  of  the  Boston  Society  of  Natural  History,* 
Dr.  Bryant  discussed  at  length  the  question  of  the  relationship  of  G 
americana  Ord  to  the  G.  cariadensis,  and  arrived  at  the  conclusion  that 
while  the  young  of  the  G.  americana,  or  white  whooping  crane,  might  be 
brown  like  the  mature  G.  canadensis,  or  sand-hill  crane,  that  the  two  were 
distinct  species;  and  this  conclusion  ornithologists  seem  to  have  generally 
adopted.  I  saw  none  of  the  white  birds  in  Florida,  where  the  brown  were 
very  numerous.  In  Iowa  I  have  seen  both,  but  only  at  a  distance.  The 
account  given  by  Dr.  Bryant  of  the  breeding  of  the  sand-hill  crane  in 
Florida  is  very  complete  and  interesting.  According  to  this  author  the 
eggs,  two  in  number,  are  laid  from  early  in  February  till  about  the  middle 
of  April,  f 

RALLID^J. 

128  *    Rallus  elegans  Audubon.    Marsh  Hex. 
Common. 

129  *    Rallus  crepitans  Gmelin.     Clapper  Rail. 

Common. 

130.t    Rallus  virginianus  Linn€.     Virginia  Rail. 

"  Common  along  the  St.  John's  River."  —  Boardman. 

1314    Porzana  Carolina  lleillot.    Carolina  Rail. 
"  Common."  —  Maynard. 

I32.(t?)    Porzana  noveboracensis  Cassin.    Yellow  Rail. 
"  Common  throughout  the  winter  along  the  St.  John's."  —  Boardman. 

I33.t    Fulica  americana  Gmelin.    Coot. 
Abundant.     As  numerous  the  1st  of  April  as  during  the  winter. 

134*     Gallinula  galeata  Bonaparte.    Florida  Gallinule. 
Abundant. 

*  Vol.  IV,  p.  303. 

t  See  also  on  this  point  the  same  Proceedings,  Vol.  VII,  p.  14. 
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135.*    Gallinula  martinica  Latham.    Purple  Gallinule. 
Well  known  as  a  resident  bird  of  Florida,  but  not  observed  by 
either  Messrs.  Maynard  and  Boardman  or  myself. 

ARDEID^J. 

136  *    Demiegretta  ludoviciana  Baird.    Louisiana  Heron. 
Common. 

137.*    Demiegretta  Pealei  Baird.  Peale's  Egret. 
Several  specimens  of  this  beautiful  species  were  brought  home  by 
Mr.  Maynard  from  Indian  River,  taken  at  Dummitt's.     This  is  some- 
what farther  north  than  any  point  from  which  it  has  been  previously 
reported. 

138  *    Garzetta  candidissima  Bonaparte.    Little  White  Heron. 
Abundant.     Breeds  in  February  and  March. 

139.*    Herodias  egretta  Gray.    White  Heron. 

Abundant.  Breeds  early  in  the  season.  At  a  small  heronry  on  an  islet 
in  Lake  Dexter  I  found  several  nests  containing  nearly  fledged  young, 
March  23d.  The  nests,  built  eight  to  fifteen  feet  above  the  ground,  were 
composed  of  a  few  sticks  loosely  put  together.  Often  they  were  placed 
in  the  tops  of  bushes  which  were  thickly  overgrown  with  woody  vines. 
The  young,  when  shaken  from  the  nest,  climbed  through  the  vines, 
using  their  bills  as  an  organ  of  prehension,  either  seizing  the  branches 
between  their  mandibles  or  hooking  their  bills  over  them,  and  clung  so 
closely  that  it  was  exceedingly  difficult  to  dislodge  them. 

This  and  the  preceding  species  are  greatly  persecuted  by  the  hun- 
ters, who  sometimes  destroy  great  numbers  at  their  breeding  places, 
so  many  of  the  birds  being  killed  and  the  others  so  much  alarmed,  that 
large  heronries  are  thus  completely  broken  up.  Some  gunners  make 
it  their  business  to  hunt  them  for  their  plumes.  Some  means  should 
be  devised,  however,  for  the  protection  of  these  beautiful  birds,  as  at 
their  present  rate  of  decrease  their  number  will  soon  be  greatly  di- 
minished. 

140.*    Ardea  herodias  Lami.     Great  Blue  Heron. 
Abundant.     Breeds  in  the  retired  swamps,  nesting  in  the  highest 
cypress-trees.     It  is  rare  that  more  than  a  single  nest  is  seen  in  one 
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tree,  but  often  several  pairs  breed  near  each  other.  Young,  a  third 
grown,  were  met  with  as  early  as  the  12th  of  March.  This  spec 
breeds  while  in  immature  plumage,  }'Oung  females  being  found  mated 
with  adult  males,  and  vice  versa.  The  only  very  appreciable  external 
sexual  difference  is  that  of  size,  the  males,  as  is  generally  the  case  in 
this  family,  being  much  larger  than  the  females. 

141.*    Florida  caerulea  Baird.    Small  Blue  Heron. 
Common. 

142.*    Ardetta  exilis  Gray.    Little  Bittern. 
Not  common. 

143. t    Botaurus  lentiginosus  Stephens.    Bittern. 
Very  common  at  some  localities. 

144.*  Butorides  virescens  Bonaparte.  Green  Heron. 
Not  uncommon.  Smaller  than  northern  specimens,  the  Florida 
examples  being  intermediate  in  size  between  those  from  New  Eng- 
land and  the  West  Indies,  the  latter  of  which  are  usually  regarded  as  a 
distinct  species,  under  the  name  of  B.  brunnescens.  They  aho  de- 
cidedly approach  the  West  Indian  type  in  coloration. 

145*    Nycticorax  griseus  Gray.     Night  Heron. 

Ardea  nycticorax  Linne,  Syst  Nat.,  I,  235.  —  Wilson,  Audubon,  Ncttall, 
Bonaparte,  etc. 

Ardea  grisea  Linne,  Syst.  Nat.,  I,  239,  1766. 

Ardea  Gardeni  Gmelin,  Syst.  Nat.,  I,  644,  1788. 

Nycticorax  europccus  Steph.,  Gen.  Zool.,  XI,  609,  pi.  xlvii. 

Nycticorax  americana  Bonap.,  Geog.  and  Comp.  List,  48,  1838. 

Nycticorax  Gardeni  Jardine,  Notes  to  Wilson's  Orn.  —  Bonap.,  Conspectus 
Gen.  Avium,  II,  141,  1855. 

Nyctiardea  Gardeni  Baird,  Birds  N.  Am.,  678,  1858,  and  subsequent  Ameri- 
can authors. 

I  did  not  observe  this  species  on  the  St.  John's,  but  Mr.  Maynaid 
found  it  more  or  less  common  on  Indian  River  and  Mosquito  Lagoon. 
Mr.  Boardman  gives  it  as  "not  rare."  It  is  said  to  be  resident  the 
Whole  year  in  Florida,  by  Audubon. 

Having  compared  specimens  of  the  American  night  heron  with  others 
from  various  parts  of  the  Old  World,  I  see  no  reason  for  considering  them 
specifically  distinct,  though  so  considered  by  all  American  and  some  Euro- 
pean ornithologists.  The  differences  between  them  are  scarcely  appreciable. 
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TANTALID-SI. 
146  *    Tantalus  loculator  Linn€.    Wood  Ibis.    -  Gaitset." 

Common  on  the  Upper  St.  John's.  In  March  they  were  undergoing 
their  spring  moult,  and  were  consequently  in  poor  plumage.  According 
to  Dr.  Bryant,  who  is  the  first  and  only  writer,  so  far  as  I  am  aware, 
who  has  minutely  described  their  eggs  and  breeding  habits,  incubation 
is  generally  commenced  by  the  1st  of  April.  Dr.  Bryant  visited  two  of 
their  breeding  places,  one  of  which  was  between  New  Smyrna  and 
Enterprise,  in  a  large  cypress  swamp  on  the  southern  border  of  Lake 
Ashby.     He  estimated  that  a  thousand  pairs  were  breeding  there. 

There  is  a  singular  discrepancy  in  the  accounts  of  authors  in  respect 
to  the  habits  of  this  bird.  Bartram  mentions  it  as  solitary  in  its 
habits,  not  associating  in  flocks.  Audubon,  always  finding  it  in  large 
flocks,  calls  attention  to  this  remark  of  Mr.  Bartram  as  being  wholly 
erroneous,  and  regrets  that  his  account  had  been  so  extensively  copied 
by  authors.  Dr.  Bryant  fully  corroborates  Bartram's  account,  and 
censures  Audubon  for  not  remembering  that  birds  vary  in  their  habits 
at  different  times  and  places.  He  says  he  never  saw  it  in  flocks  except 
at  its  breeding  places,  and  that  they  usually  went  off  and  returned 
either  singly  or  in  pairs.  I  saw  wood  ibises  more  or  less  frequently  on 
the  Upper  St.  John's  for  four  or  five  weeks,  and  only  in  two  or  three 
instances  singly  or  in  pairs.  I  almost  invariably  saw  them  in  flocks, 
both  at  their  feeding  grounds  and  flying  in  the  air,  they  varying  in 
number  from  a  dozen  to  a  hundred.  While  more  or  less  gregarious  at 
all  times,  they  often  doubtless  also  separate  into  pairs  or  wander  singly. 

In  East  Florida  the  wood  ibises  are  called  "  gannets."  Under  this 
name  they  were  described  to  Audubon  when  he  visited  that  country, 
and  concerning  which  he  remarks  :  "  On  asking  the  appearance  of  the 
Gannets,  I  was  told  they  were  large  white  birds,  with  wings  black  at 
the  end,  a  long  neck,  and  a  large  sharp  bill.  The  description  so  far 
agreeing  with  that  of  the  common  gannet  or  solan  goose,  I  proposed  no 
questions  respecting  the  legs  or  tail,  but  went  off."  On  visiting  the 
locality  where  they  were  said  to  occur,  he  was  surprised  to  find  the 
trees  covered  with  wood  ibises.  He  hence  adds :  M  Now  as  the  good 
people  who  ga^c  the  information  spoke  according  to  their  knowledge, 
and  agreeably  to  their  custom  of  calling  the  ibises  gannets,  had  I  not 
gone  to  the  pond,  I  might  have  written  this  day  that  gannets  are  found 
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in  the  interior  of  the  woods  in  the  Floridas,  tli.it  they  alight  on  trees, 
etc.,  which,  if  once  published,  would  in  all  probability  have  gone  down 
to  future  times  through  the  medium  of  compilers."  *  Numbers  of  simi- 
lar errors  have  in  fact  crept  into  our  natural-history  literature,  and 
after  they  have  become  well  known  as  such  to  investigators,  they  are 
perpetuated  for  a  generation  or  two  by  superficial  compilers.  The 
same  may  almost  equally  well  be  said  in  respect  to  nomiual  spec; 

147.*     Ibis  alba   Vieillot.     White  Ibis. 

Abundant.  Towards  the  end  of  February  they  were  moulting  and 
in  very  poor  plumage.  Most  of  the  young  still  retained  their  brown 
dress,  but  in  a  large  proportion  the  moulting  was  considerably  advanced. 
Before  the  end  of  March  it  was  completed,  and  April  1st  I  saw  large 
flocks  passing  northward  high  in  the  air,  apparently  migrating. 

During  the  winter  these  birds  have  the  peculiar  habit,  on  the  Upper 
St.  John's,  of  daily  flying  up  the  river  at  evening  and  down  again  early 
in  the  morning.  They  usually  fly  very  low,  passing  just  over  the  tree- 
tops  when  cutting  across  a  bend  in  the  river,  and  at  other  times  close 
to  the  water.  They  are  hence  in  easy  gun-shot  range  from  the  river  or 
its  banks,  and,  flying  in  dense  flocks,  afford  fine  sport  to  the  numerous 
sportsmen  camping  along  its  banks,  who  make  great  havoc  among  them. 
They  breed  much  later  in  the  season  than  the  herons.  Dr.  Bryant 
states  that  as  late  as  the  20th  of  April  they  had  not  commenced  laying, 
and  that  they  fly  up  and  down  Indian  River  in  the  same  manner  as  on 
the  St.  John's,  f  Mr.  Maynard  informs  me  he  did  not  meet  with  this 
bird  on  Mosquito  Lagoon. 

148.    Ibis  falcinellus  Linn€.    Glossy  Ibis. 

Tantalus  mexicanus  Ord.,  Journ.  Phil.  Acad.  Nat  Sci.,  I,  53,  1S17. 

Ibis  falcinellus  Bonap.,  Obs.  on  Nomencl.  Wilson's  Orn.,  Ibid.,  V,  70,  1825. — 

Ibid.,  Am.  Orn.,  IV,  23,  pi.  xxiii,  1831.  — Audubon,  Orn.  Biog.,  IV,  608, 

pi.  ccelxxxvii,  1838. 
Ibis  Onli  Bonap.,  Gcog.  and  Comp.  List,  1838.  —  Baird,  Birds  N.  Amer., 

685,  1858. 

"  Pine  barrens  between  Lake  Harney  and  Indian  River,  in  the 
ponds,  in  flocks  of  twelve  to  twenty."  J 

*  Birds  of  America,  Vol.  VI,  p.  68. 

t  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VII,  15. 

\  The  above  is  a  memorandum  of  the  recent  occurrence  of  this  species  in  Ea^t 
Florida,  obtained  from  Mr.  Maynard,  but  whether  given  by  him  ou  his  own  authority  or 
on  that  of  Mr.  C.  H.  Nauman,  I  am  at  present  uncertain. 


t 
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ARAMID-EJ.    • 

149*  Aramus  giganteus  Baird.  Crying  Bird.  "Limpkin." 
This  singular  and  stupid  bird  is  at  present  more  or  less  common  about 
the  grassy  lakes  and  bayous  from  Lake  Dexter  southward.  Now  that 
Florida  has  become  such  a  favorite  winter  resort  for  health-seekers, 
pleasure-seekers,  and  sportsmen,  it  will  be  surprising  if  it  is  not  soon 
exterminated,  as  it  seems  to  have  almost  no  fear  of  man  or  the  gun. 
They  are  generally  seen  in  pairs,  rarely,  however,  more  than  a  few 
occupying  the  same  vicinity  ;  and  when  one  of  a  party  of  them  is  shot, 
the  others,  instead  of  seeking  safety  by  flight,  remain  and  salute  the 
intruder  with  their  singularly  discordant  cries.  Their  excellent  flesh 
will  tend  to  favor  their  rapid  extermination.  They  build  their  nes's  in 
bushes  along  the  river  and  its  bayous,  occasionally  at  a  considerable 
height,  but  make  no  effort  to  conceal  them.  At  Hawkinsville  I  found 
a  newly  built  nest,  containing  a  single  egg,  March  20th,  and  a  few  days 
later,  at  Lake  Dexter,  I  met  with  young  nearly  full  grown.  Hence 
they  must  breed  very  early,  and,  perhaps,  somewhat  irregularly.  Dr. 
Bryant  gave  the  first  detailed  account  of  the  habits  of  this  bird,*  to 
which  there  is  little  to  be  added.  He  says  he  found  it  more  or  less 
common  on  the  St.  John's  from  Lake  George  to  Lake  Harney,  but 
most  abundant  on  the  Wikiva  Creek,  which  empties  into  the  St.  John's 
about  twenty-five  miles  below  Enterprise.  This  account  agrees  with 
my  own  experience  in  respect  to  its  distribution.  I  did  not  ascend  the 
Wikiva,  but  was  informed  that  this  bird  was  much  more  abundant  there 
than  on  the  St.  John's.  Dr.  Bryant  says  that  incubation  usually  com- 
mences in  February,  and  that  the  number  of  eggs  it  lays  is  very  large, 
sometimes  numbering  fifteen.  Its  popular  name  in  Florida  is  "  limp- 
kin." 

Possessing  many  features  that  ally  them  to  the  rails,  they  in  other 
respects  resemble  the  herons,  and  especially  the  ibises,  besides  having 
peculiar  characters  which  mark  them  as  a  group  distinct  from  either. 

ANATID^I. 
150.1     Anas  bOSChas  Linn<f.     Mallard. 
"  Common  all  winter  in  very  large  flocks."  —  Boardman.     Audubon 
speaks  of  their  occurring  in  such  numbers  in  portions  of  Florida,  when 

*  Proc.  Bost.  Soc.  Nat  Hist.,  Vol.  VII,  p.  12. 
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he  was  there  in  1831,  as  to  "darken  the  air,  and  the  noise  of  their  wing-, 
when  rising  from  the  large  submerged  savannas,  he  compares  to  the 
rumbling  of  thunder.  Mr.  Maynard  also  found  them  in  vast  numbers 
in  18G9  on  Indian  River. 

151.1    Anas  obscura  Linn€.    Black  Duck. 
"  Quite  common."  —  Maynard. 

152.t     Daflla  acuta  Jenyns.     Pintail  Duck. 
"  St.  John's  River  ;  not  common."  —  Boardman.    Mr.  Maynard  says 
that  on  Indian  River  he  found  them  in  immense  numbers,  passing  over 
in  clouds  for  hours  together. 

I53.t    Nettion  carolinensis  Baird.    Green-winged  Teal. 
Abundant. 

154. t    Querquedula  cyanoptera  Cassin.    Red-breasted  Teal. 
This  species  was  found  by  Mr.  Maynard  in  great  numbers  in  the 
savannas  of  the   upper  part  of  Indian   River,  but   unfortunately  the 
specimens  he  obtained  were  lost.     This,  I  believe,  is  the  first  time  it 
has  been  reported  from  any  of  the  Atlantic  States. 

155.t    Querquedula  discors  Stephens.    Blue-winged  Teal. 
Abundant. 

156t    Spatula  clypeata  Boie.    Shoveller. 
"  Common."  —  Maynard.     Boardman. 

I57.t    Mareca  americana  Stephens.    Baldpate. 
"  Common."  —  Boardman. 

158*    Aix  sponsa  Boie.    Wood  Duck. 
Abundant.     Breeds  early.     Saw  young  March  loth. 

159.1    Fulix  marila  Baird.    Scaup  Duck. 

Anas  marila  Linne,  Syst.  Nat.,  I,  1766,  196.  —  Wilson,  Am.  Orn.,  VIII,  84, 

pi.  lxix,  1814. 
Fuligula  marila  Aud.,  Birds  of  America,  VII,  3.')3,  pi.  ccccxcviii,  1S43. 
Fuligula  affims  Eyton,  Mon.  Anat,  157,  1888. 
Fuliyula  mariloides  Vigors,  Zoul.  Blossom,  31,  1839. 
Fuligula  minor  Giraud,  Birds  of  Long  Island,  323,  1S44.  —  Bell,  Proc.  Phil. 

Acad.  Nat.  Sci.,  I,  141,  1S42. 
Fulix  marila  ct  affinis  Baird,  Birds  N.  Amcr.,  791,  1S58. 
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Very  abundant.  By  far  the  most  numerous  duck  on  the  St.  John's 
River.     Quite  common  at  Jacksonville  as  late  as  April  1st. 

The  Fulix,  or  Fuligula,  affinis  auct.  is  evidently  only  the  smaller,  darker 
southern  form  of  the  F.  marila  auct.  Most  of  the  specimens  collected  in 
Florida  were  of  the  so-called  F.  affinis  type. 

I60.t    Ay  thy  a  americana  Bonaparte.    Red-head. 
Abundant  in  the  marshes  near  St.  Augustine,  in  1831.  —  Audubon.* 
I  find  the  A.  vallisneria  recorded  in  my  notes  made  at  Jacksonville. 

I  saw  none,  however,  myself,  but  it  was  reported  by  sportsmen  to  not 

unfrequently  occur  there. 

I6i.t    Bucephala  albeola  Baird.    Butter-Ball. 
Observed  in  Florida  by  Audubon. f 

I62.f  Erismatura  rubida  Bonaparte.  Ruddy  Duck. 
More  or  less  common  on  the  Lower  St.  John's.  Also  observed  by 
Audubon  when  he  was  on  the  plantation  of  General  Hernandez,  in 
East  Florida,  and  "  in  immense  flocks  "  about  a  hundred  miles  up  the 
St.  John's  River,  in  February,  1832.J  Also  obtained  by  Mr.  Maynard 
at  Dummitt's. 

163.t    Lophodytes  CTlCUllatUS  Reichenbach.    Hooded  Merganser. 
"  Very  abundant  on  the  coast."  —  Boardman.    "  Numerous  at  Dum- 
mitt's." —  Maynard.     Occasional  on  the  St.  John's. 

Geese  are  currently  reported  by  the  inhabitants  to  occur  in  winter  in 
North  Florida,  but  I  am  unable  to  state  what  species.  Probably  Ber- 
nicla  canadensis  and  B.  brenta,  and  perhaps  others,  are  at  times  more 
or  less  common,  since  they  are  well  known  to  occasionally  visit  Cuba. 

PELECANIDJE. 

164*    Pelecanus  erythrorhynchus  Gmdin.    White  Pelican. 
"  Seen  in  large  flocks  near  the  mouth  of  the  St.  John's  all  winter."  — 
Boardman.     "  Common  on  Indian  River.     Said  to  breed  on  an  island 
near  Dummitt's,  and  at  Jupiter  Inlet."  —  Maynard. 

165.*    Pelecanus  fuscus  Limf.    Brown  Pelican. 
"  Abundant  on  the  coast  in  winter."  —  Boardman. 

*  Birds  of  America,  Vol.  VI,  p.  312. 

t  Ibid.,  p.  370.  X  Ibid-,  P*  326. 
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SULIDjE. 
166.1    Sula  bassana  Drisson.    Comsion  Gannet. 
"  Abundant  on  the  coast."  —  Boardman. 

167.*    Sula  fusca  Linn<f.    Booby  Gannet. 

A  few  were  seen  on  the  coast  near  St.  Augustine  by  Mr.  Boardman. 
Mr.  Maynard  also  observed  it  at  Cape  Canaveral 

PHALACROCORACID.E 

168*    Graculus  floridailUS  Bonaparte.    Florida  Cormorant. 
Common  on  the  St.  John's,  and,  according  to  Mr.  Boardman,  abun- 
dant on  the  coast. 

PLOTID^I. 

169*    Plotus  anhinga  Linn€.     Snake  Bird.    Water  Turkey. 
Abundant.     Breeds  in  February  and  March,  sometimes  nesting  in  the 
tops  of  the  highest  trees,  and  sometimes  quite  low.    Both  sexes  incubate. 

PR0CELLARID.5J. 

170.f    Oceanites  oceanica  Coues.    Wilson's  Stormy  Petrel. 
"A  few  about  the  coast  at  Fernandina." — Boardman. 

171.f    Puffinus  major  Fabricius.     Greater  Shearwater. 
"A  few  about  the  coast  at  Fernandina."  —  Boardman. 

LARID^I. 

172.t    Larus  argentatus  Brdnnkh.    Herring  Gull. 

Common.     Seen  up  the  St.  John's  as  far  as  Hibernia. 

On  my  voyage  from  New  York  to  Augusta,  Ga.,  on  my  way  to 
Florida,  small  parties  of  these  gulls,  numbering  usually  six  to  twenty, 
were  almost  constantly  hovering  near  the  vessel.  In  the  Bay  of  New 
York,  as  along  the  coast  of  New  England,  and  doubtless  along  that  of 
all  the  Atlantic  States  at  this  season,  the  birds  in  immature  plumage 
far  outnumbered  the  others  ;  but  a  hundred  miles  from  land  all  the  gulls 
of  this  species  seen  were  old  birds,  which  accords  with  observations  of 
mine  made  on  other  winter  voyages  in  the  North  Atlantic.  It  hence 
appears  that  the  young  birds  are  less  venturesome  than  the  adult,  and 
keep  mainly  near  the  land.  This  accords  also  with  the  well-known 
fact  that  young  birds,  in  migratory  species,  do  not  generally  attain  so 
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high  latitudes  in  the  breeding  season  as  the  fully  adult.  It  is  also 
highly  probable  that,  generally,  the  young  birds  of  this  family  do  not 
range  quite  so  far  southward  in  winter  as  the  older.  The  mature  herring 
gulls,  so  far  as  I  had  an  opportunity  of  observing,  far  outnumbered 
the  young  ones  along  the  Carolina  coast  and  on  the  St.  John's  River. 

173.f    Larus  delawarensis  Ord.    King-billed  Gull. 
"  Not  numerous."  —  Boardman. 

174*    ChrCBCOCephalus  atricilla  Lawrence.    Laughing  Gull. 
Common  along  the  coast  and  on  the  Lower  St.  John's. 

175.f    Chroecocephalus  Philadelphia  Lawrence.    Bonaparte's  Gull. 
With  the  preceding,  and  equally  numerous.     Also  common,  accord- 
ing to  Mr.  Maynard,  on  Indian  River. 

176.f    Gelochelidon  anglica  Bonaparte.    Marsh  Tern. 
Obtained  by  Mr.  Maynard  on  Indian  River. 

177.*    Thalasseus  regius  Gambel.    Royal  Tern. 
"  Abundant  about  the  coast."  —  Boardman.     Maynard. 

178.    Sterna  hirundo  Linn€.    Common  Tern. 
"  Common  at  Dummitt's."  —  Maynard. 

The  following  table  of  measurements  of  sixty-five  specimens  (forty-five 
males  and  twenty  females)  of  this  species,  taken  in  the  breeding  season  at 
Muskeget  Island,  Massachusetts,  indicates  the  considerable  range  of  indi- 
vidual differentiation  that  obtains  in  this  species.  Though  so  great,  it  does 
appear  to  be  greater  than  occurs  in  Sterna  macrura,  of  which  I  have  the 
measurements  of  twenty-five  specimens  taken  at  the  same  locality  and  dur- 
ing the  same  excursion,  nor  is  it  probably  greater  than  most  of  the  terns 
and  gulls  present,  as  is  evidently  indicated  by  the  great  number  of 
measurements  of  specimens  of  other  species  of  the  Laridaz  of  our  coast 
now  before  me. 

The  average  dimensions  of  the  specimens  cited  in  the  subjoined  table   • 
are  as  follows  :  — 

Males:  Length,  14.51;  alar  extent,  30.72;  wing,  10.47;  tail,  5.80;  cul- 
men,  1.40;  tarsus,  .78.  Females:  Length,  13.85  ;  alar  extent,  30.59  ;  wing, 
10.57;  tail,  5.74;  culmen,  1.36;  tarsus,  .77.  The  extremes  of  the  same 
are  as  follows  :  — 

Males  :  Length,  13.00  to  15.77  ;  alar  extent,  29.00  to  32.00;  wing,  9.65 
to  11.70;  tail,  5.00  (4.81?)  to  7.00  ;  bill  (culmen),  1.28  to  1.55  ;  tarsus,  .70 
to  .87. 
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Females:  Length,  13.10  to  15.50;  alar  extent,  28.20  to  32.00  ;  wing,  9.90 
to  11.50  ;  tail,  5.20  (4.75?)  to  G.ll  ;  bill  (culmen),  1.25  to  1.55  ;  tarsus  .70 
to  .90. 

Measurements  of  Massachusetts  Specimens  of  Sterna  uiruxdo, 
Taken  in  the  Breeding  Season. 


104 

10478 

10479 

10430 


104S1 
L0485 
104815 


10489 
L0490 


104'Jl 


10492 


10498 
10500 
10501 


u 


814  d 

8071  tf 
905 'd" 
908!  d 
907  ■ 
908id" 
911  ■ 
913!d" 
918  ■ 
917;  d 

923'  d 
9251  d 


10503 


10504 


10470 
L0481 
10484 
L0483 


10487 

lots. 


10494 
L0495 


10498 


10504 
10505 


Locality. 


Ipswich 

it 

Wellfleet 

M 

(< 

Muskeget  Isl. 


Wellfleet 

Muskeset  Isl. 


Date. 

June  16]  V,8 
June  10,  '68 
June  26,  '68 
Juneliti,  "68 
Jane  26,  '68 
June  26,  '68 
June  29,  '68 
June  29,  '68 
June  29,  OS 
June  29,  '68 
June  29,  '68 
June  29,  '68 
June  29,  '68 
June  29,  '68 
June  29,  '68 
June  29,  '68 
June  29,  '68 
June  30,  '68 
June  30,  '68 
June  30,  '68 
June  30,  '68 
June  30,  '68 
June  3  >,  '68 
June  30.  '68 
July    2/63 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


2, '68 
2, '68 
2, '68 
2,  '68 
2,  »68 
2,  "68 
2, '68 
2, '68 
2, '68 
2,  *63 
2,  '68 
2,  '68 
2,  '68 

2,  "68 
2,  '68 
2,  "68 
2,  '68 
2,  '68 
2,  '68 
2,  '68 


Jane  26,  '68 

June  29,  '68 
June  29,  '68 
June  29,  »68 
Jane  29,  "68 

June  20,  '68 
June  29,  »68 

Jane  29,  '68 

June  2 
June  30,  "68 
July    2,  '68 
July    2.  '68 
July    2.  '68 


July 
July 
July 
July 
July 
July 
July 


2,  '68 

2,  »68 
2.  '68 
2, '68 
2,  '68 
2,  '68 
2, '63 


Collector. 


Allen  &  Maynard 


14  00 


14.36 

1 1  76 
n  80 
n  00 
18  76 
14.75J 
14.40 
11  80 
1490 
14  00 
14.00 
14.40 
14.60 
14.601 

14  5'i 
13.60! 
L4.50 
14.50: 

I  I  .26 
14.G(  I 
14.10 
15.50; 
15.75 
13.75 
15.05 

i4.oo; 

14.30' 
14.26 

15.0(1 
1 1.28 

ill" 

15.00 
15.20. 

I I  26 

15  26 
14.70 
1 1  65 
13.00, 

15.1  Ml 
1460 

16.77 

1 1  25 
L4.00 
14.26 
14.20 

11.75 

13.60 
13.60 
13.60 
1855 
13.10 
14.60 
U  80 

15  25 

1 1  a  i 

14.60 
14.45 
14.85 

14.40 


<  x 
H 

29.00 
81  90 
81  7" 
81  0 
81.60 
30.60 

29.60 
80.00 
80.50 
29.80 

31.00 
80.80 
31.15 
31  65 
81'60 
30.25 
30.20 
80.50 
31.85 
31.50 
29.90 
32.00 
30.25 
31.27 
81.00 
31.60 
80.80 
31.60 
30.00 
31.00 
30.50 
31.20 
81.00 

81  13 
81.50 
80.00 
31  00 

30.60 

3  i  7". 
29  80 

28.20 
30.25 

31  75 

81  00 

81.75 

82  00 

81  80 
81.70 
80.60 

31.00 


10.62 
10.10 
10.60 

10  15 

10.76 

10.16 

L0  I" 

in   10 

11.00 

10  10 
10.26 

10.60 
10.11 
10.26 
10.16 
9.66 
9.76 
lusu 
10.2 
11.80 
10.76 
ln45 

11  60 
1170 
10.70 
10.66 
li  i  86 
10.50 
10.30 

9.80 

9.90 

10.66 

I  I  25 
10.00 
10  1" 

10.80 
L0.80 

In  70 

10.3 

10.00 

L0  56 
L0.06 

1 

10.30 
10.26 

11.26 
10  80 

I I  26 

10.45 
10.45 
10.65 


6  L0 

;-,  16 

5.1" 

690 
5.60 
6.00 
5.50 
7.00 
6.00 
5.85 
5.95 
5.00 
6.01 
5.61 
6.70 
6.40 

4  -1 

6  11 

6.75 

6  7"' 

5  H 

6  1! 
6  1 1 

5  45 
6.46 


1.50 
1.45 
1.33 
1.30 

l  80 
135 

1  1" 
1  l' 
1.50 
1  U 

1 .51 

1  46 

1  51 

141 

1  •" 
1  66 

1.41 

1.40 
1  42 
1.80 

1  25 
128 

1  84 
1  81 

1.40 


1.33 

1.41 
1.28 

1  15 
1  86 

1  1. 
137 

1  4  I 
1.52 


80 
.80 
.79 
■75 


.78 

.75 
.81 
•75 
.78 

.75 

.80 

M 

76 
.76 

•77 

.70 
.70 

71 

•76 

■  71 

B 

71 
.90 
B 

.88 
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179.    Sterna  macrura  Neumann.    Arctic  Tebn. 
"  Common  at  Dummitt's."  —  Maynard. 

As  already  remarked  under  Sterna  hirundo  the  individual  variation  in 
the  present  species  is  very  great.  The  largest  and  smallest  specimens  in 
a  series  of  twenty-five,  taken  at  Muskeget  Island  in  the  breeding  season 
measured  as  follows  :  — 

Largest  (£)  :  Length,  16.00;  alar  extent,  32.75  ;  wing,  11.75  ;  tail,  6.00. 

Smallest  (9)  :  Length,  14.33  ;  alar  extent,  27.52 ;  wing,  9.85  ;  tail,  4.26. 

The  maxima  and  minima  of  this  series  are  as  follows  :  — 

Length,  14.10  and  17.00;  alar  extent,  27.52  and  32.75;  wing,  9.85  and 
11.84;  tail,  4.26  and  8.25. 

While  the  females  average  a  very  little  smaller  than  the  males,  several 
of  the  females  are  very  nearly  as  large  as  the  largest  males. 

The  Sterna  Forsteri  may  also  occur  as  a  winter  resident,  but  I  have 
at  present  no  evidence  of  its  occurrence  there  at  this  season.  A  specimen 
from  the  "  St.  John's  River,  Florida,"  collected  by  Dr.  Wiirdemann,  is 
cited  by  Mr.  Lawrence  *  and  Dr.  Coues  f  (Smithsonian  collection  No. 
4928),  but  no  information  is  given  as  to  when  it  was  collected. 

180.*    Rhynchops  nigra  Linn€.    Black  Skimmer. 
Abundant  on  the  coast,  occurring  in  large  flocks.     Not  observed  by 
me  on  the  St.  John's. 

COLYMBID-E. 
181. t    Colymbus  torquatus  Brunnkh.    Loon. 

"  A  single  specimen  at  Mandarin,  on  the  Lower  St.  John's ;  abun- 
dant off  Fernandina  harbor."  —  Maynard. 

The  considerable  number  of  specimens  of  this  species  in  the  Museum  of 
Comparative  Zoology  show  a  wide  range  of  individual  variation.  In  a 
series  of  fifteen  specimens  from  various  localities  in  New  England,  but 
mainly  from  Massachusetts,  the  variation  in  the  length  of  the  folded 
wing  amounts  to  twenty  per  cent  of  its  average  length  in  the  whole  se- 
ries ;  in  the  length  of  the  tarsus,  to  twenty-nine  per  cent ;  in  the  length  of 
the  outer  toe,  to  thirty  per  cent ;  in  the  length  of  the  head,  to  twenty- 
eight  per  cent;  and  in  the  length  of  the  •eulmen  to  twenty-three  per  cent. 

The  form  described  some  years  since  as  ColymbiU  Arlamsi  seems  to  have 
been  founded  on  very  old  specimens  of  the  large  northern  race  of  C.  tor- 

*  Raird's  Birds  of  North  America,  p.  863. 
t  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  547. 
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quatus,  in  which  the  color  of  the  bill  is  unusually  light,  and  the  bill  i 
unusually  produced. 

182.t     Podiceps  COrnutUS  Ijitham.     Horned  Grebe. 
"Not  uncommon  on  the  St.  John's." — Boardman. 

183.t    PodilymbkS  podiceps  Lawrence.     Carolina  Grebe. 
Abundant  on  the  St.  John's. 

Resume  of  the  preceding  Tables  of  Measurements,  with  suvplemental 

Remarks. 

The  following  tables  present  a  brief  summary  of  the  measurements 
given  in  Part  IV.  In  the  first  table  is  given  the  average  dimensions  of 
thirty-two  species,  based  on  specimens  collected,  in  each  case,  essentially 
from  the  same  locality,  and  generally  based  on  twenty  or  more  speci- 
mens, the  number  varying  in  the  different  species  from  thirteen  to 
sixty-five  specimens.  In  all  cases  where  the  average  sexual  differ- 
ence in  size  is  appreciable,  the  dimensions  are  given  for  each  sex. 
In  most  cases  very  nearly  all  the  specimens  are  from  Eastern  Massa- 
chusetts, a  few  being  from  different  localities  in  Southern  Maine,  and 
a  few  from  Northern  Illinois.  In  a  few  species  all  the  specimens  cited 
are  from  Eastern  Florida  ;  in  a  few  other  species  part  of  the  specimens 
are  from  Southern  New  England  and  a  part  from  Eastern  Florida ; 
but  in  these  cases  a  separate  average  is  made  of  those  from  each  of 
the  two  localities.  The  number  of  the  specimens  on  which  the  average 
is  based  is  given  in  each  instance. 

The  second  table  shows  the  range  of  individual  variation  in  size  in 
the  same  species,  based  also  on  the  same  specimens. 

The  third  table  shows  the  amount  of  geographical  variation  in  size  in 
specimens  of  the  same  species  from  northern  and  southern  localities 
these  localities  being  generally  Southern  New  England  (Eastern  Massa- 
chusetts in  the  main)  and  East  Florida.  Only  seven  species  are  cited, 
but  I  have  traced  about  the  same  ratio  of  difference  in  a  score  or  more 
of  others,  of  which  the  measurements  have  not  yet  been  published. 
Although  the  number  of  specimens  compared  from  the  two  localities 
has  in  many  of  these  cases  been  comparatively  small,  enough  have 
been  examined  to  show  the  general  constancy  of  the  variation  in  all 
the  species  which  breed  at  both  these  localities. 

It  should  be  added  that  the  specimens  on  which  the  generalizations 

vol.  ii.  24 
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given  in  Table  III  are  based  were  not  taken  at  the  seasons  likely  to 
give  the  greatest  differences,  the  northern  specimens  having  been  taken 
in  summer  and  the  southern  ones  in  winter.  Had  summer  Florida 
specimens  been  used  instead  of  winter  specimens,  the  differences  would 
have  been  doubtless  much  greater,  since  in  some  cases,  and  especially 
in  the  cases  of  Agelceus  phoeniceus  and  Quiscalus  purpureus,  the  sum- 
mer home  of  a  part  at  least  of  the  Florida  specimens  must  have  been 
somewhat  to  the  northward  of  Florida. 


I.  Table  showing  the  Average  Dimensions  of  Thirty-two  Species  of 
American  Birds,  based  on  Measurements  of  Thirteen  to  Sixty-five 
Specimens  of  each  Species. 


1 

J3 

-ta 

bo    I 

. 

X 

3 

Species. 

Locality. 

DQ 

Sex. 

a 

w 

"TTfie 

c 
3.86 

"3 
H 

Turdus  SwaiDSoni    . 

Southern  New  England 

24 



7.17 

2.88 

1.15 

Turdus  Pallasi    .... 

(<                 (i 

46 



7.04 

11.17 

3.97     2.72 

1.15 

Turdus  fuseescens  .     .     . 

ti                 (( 

40 

_ 

7.38 

11.83 

3.82     2.88 

113 

Harporhynchus  rufus 

u                 (i 

17 

— 

11.29 

13.09 

4.15     5.00 

1.81 

Mimua  polyglottus  .     .     . 

37 

— 

9.91 

13.69 

428     4.87 

— 

Galeoscoptes  carolinensis 

Southern  New  England 

20 

— 

8.60 

11.16 

3.53    3.76 

1.10 

<(                 ii 

20 

ti 

6.80 

11.93 

8.94     2.55 

78 

Geothlypis  trichas  .     .     . 

II                           CI 

20 

ti 

5.10 

693 

2.17     2.00 

.77 

Parus  atricapillus    .     .     . 

Eastern  Massachusetts 

27 

538 

8.37 

2.47     2.50 

.70 

Tyrannus  carolinensis .     . 

Southern  New  England 

20 

— 

8.00 

13.77 

4  49     3  30 

.73 

Pyranga  rubra    .... 

it                 ii 

13 

6 

7.05 

11.33 

3  76     2.69 

.75 

Troglodytes  aedon       .     . 

15 

4.89 

6.61 

2.05 

1.80 

.52 

Passerculus  savanna 

Massachusetts     .     .     . 

26 



5-20 

S79 

2.70 

1.96 

.84 

Peucaea  aestivalis 

22 



5.88 

8  99 

2.4d 

2.49 

70 

Cardinalis  virginianus       ] 

<< 

32 

ti 

9 

8.46 

11.48 

363 

3.87 

— 

ii 

26 

827 

11.27 

353 

377 

— 

Pipilo  erythrophthalmus  | 

Southern  New  England 
Florida 

30 
19 

ti 

ti 

8.19 

7.88 

11.32 

9.S8 

343 
3.13 

3.3'5 
356 

1.06 
.94 

Hedymeles  ludoviciana 

Southern  New  England 

17 

ti 

7-77 

1215 

3  93 

.86 

Icterus  Baltimore 

i<                 ii 

20 

ti 

7  52 

11.55 

3  71 

.92 

Dolichonyx  oryzivorus 

«                ti 

20 

ti 

7.24 

11.67 

2  67 

1.00 

Agelaeus  phoeniceus          j 

ii                ii 

40 

ti 
9 

9.16 

14.71 

4.69 

3H3 

— 

ii                ii 

28 

753 

12.24 

2  98 

— 

f 
Sturnella  ludoviciana  .    -1 

Northern  States .     . 

15 

ti 

10.43 

16.80 

491 

8.16 

— 

Northern  States 

12 

8 

ti 
9 

9.81 
955 

15  70 

14.43 

4  47 
4.29 

2.85 

Z 

[ 

Florida  . 

9 

V 

8.96 

14.09 

1  22 

2.67 

— 

f 

Northern  States 

15 

ti 

10.43 

16.80 

4.91 

— 

Quiscalus  purpureus   .     \ 

Florida  . 
Northern  States 

12 
8 

d 

9.81 
955 

15.70 
14.43 

4  47 
4.'.'.' 

z 

{ 
Quiscalus  major .     .    .     j 

Cyanura  cristata     .     .     i 

9 

o 

s  96 

14.09 

4.22 

2  57 

— 

ii 

24 

$ 

16.51 

22.48 

7  19 

— 

<i 

8 

12.95 

1794 

5.67 

G  11 

— 

Massachusetts 

18 

11.71 

16.87 

5.13 

489 

— 

11 



10.98 

15  n 

4  7.". 

5.00 

— 

Cyanocitta  floridana 

ii 

12 

— 

11.74 

14.44 

441 

— 

Hylotomus  pileatus     .     | 
Picus  borealis     .... 

ii 

J 

1 

17  48 

9  21 

6.82 

— 

it 

7 

16  44 

6.54 

— 

ii 

28 

8.84 

1 1  »r, 

4.71 

— 

Colaptes  auratus     .     .     j 

Massachusetts 

18 



12.45 

6.24 

4  86 

— 

Florida  . 

11 



11.66 

L882 

4.40 

— 

Conurus  carolinensis 

ii 

19 

— 

18.10 

21  78 

7  59 

— 

— 

7 
16 

ti 

10  18 
9  46 

15  14 

14.18 

4.47 



Florida       . 

Oxtyx  virginianus  .          -j 

Illinois  .     .     . 

6 

Q 

15  H» 

4.86 

— 

[ 

10 

Q 

14  02 

4  17 

— 

Sterna  hirundo  .         .     j 

Massachusetts 

.      45 

<j" 

14.61 

80.72 

10.47 

680 

.78 

20 

9 

18.86 

30.59 

1067 

6.74 

.77 
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II.  Table  allowing  the  Range  of  Individual  Variation  in  Thirty  Species 
of  American  Birds,  based  on  the  Measurements  of  Thirteen  to  Sixty- 
five  Specimens  of  each  Species,  collected  at  the  same  Locality. 


Species. 


Locality. 


Tardus  Swainsoni 
Turdus  Pallasi  .  .  . 
Turdus  fuscescens  .  . 
Harporhynchus  rufus . 
Galeoscoptes  carolinensis 
Mimus  polyglottus 
Bialia  sialis 
Geothlypis  trichas 
Pyranga  rubra  . 
Parus  atricapillus 
Troglodytes  aedon 
Pa.ssercuius  savanna  . 
Peucaea  aestivalis     .     . 

Cardinalis  virginianus . 

Pipilo  erythrophthalmus 

Hedymeles  ludovicianus 
Icterus  Baltimore    .     . 
Dolichonyx  oryzivorus 

Ageisms  phceuiceus  . 
Sturnella  ludoviciana  . 
Quiscalus  purpureus  . 
Quiscalus  major      .     . 

Cyanura  cristata     . 

Cyanocitta  floridaua  .  j 
Tyraunus  carolinensis  | 
Picus  borealis      .         .     i 


Southern  New  England 


Florida       .  ... 

Southern  New  England 


Eastern  Massachusetts 
ii  ii 

Florida 


Eastern  Massachusetts 

ii  ii 

Florida 


Southern  New  England 
•I  ii 

Florida 

.1 

Southern  New  England 


Massachusetts 


Florida  .... 
ii 

Northern  States  . 
u  ii 

Florida  . 


Massachusetts 
(i 

Florida  .     .     . 


Southern  New  England 
ii  it 

Florida       .     .  .     . 


Min. 

Max. 

Min. 
M  .  x 

Min 

Max. 

Min. 

Max. 
Min. 
Max. 
Min. 
Max. 
Min. 
Max 
Min. 
Max. 
Min. 
Max. 
Min. 
Max. 
Min. 


Max. 
Min. 
Max. 
Min. 
Max. 
Min. 


Max. 


Min 


Max. 


Min. 
Max. 
Min. 


Max 
Min. 
Max. 
Min. 
Max. 
Min. 
Max 
Min. 
Max. 
Min. 

M.X 

Min. 
Max. 

Min. 


Max 
Min. 
Mix. 
Min. 
Max. 

Miu 
Max 
Min. 


Max. 

Mill 

Mix 

Min 

Mix 

Min. 

Mix. 

Min. 

Max 

Min 

M  ix 


/. 

24 

21 

M 
46 

4i) 
40 
17 
17 
20 
20 
37 
37 
20 

'JO 

20 
20 
13 
18 

27 
27 
16 
15 
26 
26 
22 
22 
32 
82 
26 
26 
30 
30 
19 
19 
17 
17 
2) 
20 
20 
80 
40 
40 
28 

16 

15 
12 
12 
18 
18 
28 

24 

21 

8 

8 
18 

11 
11 
12 
12 
20 
20 
22 


" 


- 

10  76 

7  7."  12  66 
L0.00 

10  05 
7.-7  12.70 

10  65 

11.85  14  (h» 
10.60 
11.96 

'.'27   . 

11.00  14  7.7 

6  10  11.10 
7.00  12  .V, 
4.60 

6.76  10  65 
:  1  76 
471'  . 
6.76  8.60 
4.80  6  10 
5  1" 

7.61 
t;n  i    9.75 

6.76  r.60 
6.20 

7.7.)  ll.i hi 
9  10  11  7> 
7.6010.70 

8  75  1176 

7.60  1 

8.80  12  25 
7.20    9.60 

•1  80 

7  1511  50 

7.00  10.40 
8.00  [2.00 
6.65  11.00 

7  70  12  16 
B.40  ! 

9  B5  i 
7:r.  11  25 

10.00  15.06 
17.00 
L8.00 

l  7:. 
12  (H.  17.00 

!>i:; 
11.00  1525 
1800  17  80 

21.10 
16  80S 

12  10  17  2". 

13  10 

11  i>'  16.00 

12  25  I 

1 1.7.-. 

11  26  16  00 

13.50 

15.00 

7  on  12:." 

8  66  14.80 

U  1" 
B.60  16220 


1  16 

4  2.'. 

4  7.', 
385 
4.10 

1  95 

3.57 
400 

1.90 

2  11 
2.44 

2.'.'.-, 
2.17 
2  55 
350 
3.85 

3.17 

390 

3250 
8  68 

4  74 
6  16 

;.  76 
6  26 

* 

4  17 
4.85 
4.40 


2  47 

■;  17 

3.02 

4  50 

1  1  I 
4.1" 
6  16 

2 

1  78 

2  16 
2.67 

l  80 
2.40 

1  64 

4.2" 
:5  4" 

4  1" 

3  93 

2  7" 

2  70 
8  l" 
2  46 

2-2 

390 
:;  16 

760 

5  1 5 


1.02 
1.27 
1  12 

1  06 
1  18 
1  20 

1  12 
1  06 

1  1- 


.74 
.83 

.6 

.86 

.77 
.50 
.68 

.88 


80 
.75 

1.13 

.80 
1.09 

- 

.83 
1.02 

1.15 


N 
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Table  II.     (Continued.) 


Species. 


Colaptes  auratus 
Conurus  carolinensis 

Ortyx  virginianus  . 
Sterna  hirundo  .     . 


Locality. 


Massachusetts 
Florida 


Illinois 

>t 

Florida 

it 

Illinois 
<i 

Florida 
(< 

Massachusetts 
ti 

« 


Min. 
Max. 
Mia. 


Max. 
Min. 

Max . 
Min. 


Max. 
Mill. 
Max. 


Min. 
Max. 
Min. 
Max. 
Min. 
Max. 
Min. 
Max 


<C  a 


A 

^j 

u  s 

u> 

bo 

C 

.5 

O) 

<    X 

E 

J 

W 

12  00 

19.00 

600 

13.00 

20.75 

6  CO 

10.60 

1760 

560 

12.76  19 

12  GO  21 
13.60  22 
10  00  15 
10.50  15 

9.00  13 
10-00  14 

9.50  14 
10.25  15 

9.00  13 
10.00  14 
13.00  29 
15.70  32 
13.10  28. 
15.50  32. 


751  625i 


700 
7.86 

4.37 

4.60 
400 
4.50 
4.25 
4.50 
335 
4.40 
9.65 


00  11.70 
20  9.^:0 
00  11.50 


00 

S 

jj 

t 

E-i 

a 

■- 

4.00 



4.70 

— 

4.10 

— 

4.85 

— 

2.55 

— 

3.00 

— 

230 

— 

3.00 

— 

2.46 

— 

2.86 

— 

250 

— 

2.77 

— 

4.81 

— 

7-00 

— 

4  75 

— 

6.11 

-1 

III.  Table  showing  the  Geographical  Variation  in  Si2e  in  Seven 
Species  of  American  Birds,  between  Specimens  from  Florida  and 
the  Northern  States. 


Species. 


Pipilo  erythrophthalmus  | 
Agelaeus  phoeniceus    .     .  j 

Sturnella  ludoviciana      .  \ 

I 

Quiscalus  purpureus  .     .  \ 

I 
Cyanura  cristata    .     .    .  ] 

Colaptes  auratus     .     .     .  j 
Ortyx  virginianus  .    .     .  \ 


c  .r 

£ 

g  C 

be 

. 

a 

Locality. 

a  & 

Sex. 

Eg 

a 

B 

3 

E 

EG 

"32 

~rf~ 

h3 

<   X 

"TT32 

"3743 

h 

3 

Southern  New  England 

s.iy 

3  36 

1.06 

26 

ct 

7.88 

9.88 

313 

3  5f5 

.94 

Southern  New  England 

40 

rf 

9.16 

14  71 

469 

363 

— 

South  Carolina  &  Florida 

11 

rf 

9  02 

14  41 

462 

361 

— 

Northern  States    .    .    . 

15 

r-T 

10  43 

16.30 

4  91 

3.16 

— 

12 

rf 

9.81 

15  70 

4  47 

2.85 

— 

Northern  States    .     .     . 

8 

9 

9.55 

14.43 

4.29 

2.S2 

— 

Florida 

9 

9 

8  96 

14.09 

4  •)•) 

2.57 

— 

Northern  States    .     .    . 

15 

rC 

10.43 

1630 

4.91 

316 

— 

Florida                         .     . 

12 

rf 

9.81 

1570 

4  47 

285 

— 

Northern  States     .     .    . 

8 

9 

9.55 

14.43 

4  29 

2  82 

— 

Florida 

9 

9 

896 

14  09 

4  22 

2  57 

— 

Massachusetts  .... 

18 

11.71 

16.87 

5.13 

489 

— 

11 

— 

10.98 

15.11 

4  75 

500 

— 

Massachusetts  .... 

18 

— 

1245 

19  94 

6.24 

4  86 

— 

Florida 

11 

— 

1166 

18  82 

5.84 

440 

— 

Illinois     .     .         ... 

i 

rf 

1018 

15  44 

4.47 

282 

— 

16 

rT 

9.46 

14  16 

4.22 

— 

Illinois                .... 

6 

9.83 

15.10 

4.36 

2  67 

— 

10 

9  ' 

9.37  ; 

14.02  , 

4  17 

2.54 

— 

In  the  tables  and  remarks  contained  in  the  preceding  pages  many 
facts  have  been  given  bearing  upon  the  subject  of  geographical  varia- 
tion in  birds,  and  especially  in  reference  to  the  differences  that  al- 
most universally  obtain  between  specimens  of  the  same  species  from 
northern  and  southern  localities.  In  addition  to  the  smaller  size  of  the 
southern  specimens,  —  a  fact  which  has  been  for  some  time  quite  gen- 
erally recognizeu,  —  attention  has  been  called  to  the  differences  in  color 
and  in  the  form  of  the  bill  that  seem  almost  equally  constant  and  easy 
of  recognition.     In  several  species  that  range  in  the  breeding  season 
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from  Florida  to  Maine,  a  tendency  to  a  relatively  greater  elongation  of 
the  tail  in  the  Florida  specimens  has  also  been  noticed,  —  a  feature 
well  known  to  characterize  a  large  proportion  of  the  birds  of  Lower 
California,  as  pointed  out  some  years  since  by  Professor  Baird,  —  but 
this  variation  is  not  so  frequent  as  the  differences  in  size,  color,  and  in 
the  length  and  form  of  the  bill.  As  already  remarked,  the  tail  is  not 
usually  abbreviated  proportionally  to  the  general  diminution  in  size  in 
the  southern  or  Florida  forms  of  the  birds  of  Eastern  North  America, 
and  in  some  species  it  is  actually  longer  than  in  the  larger  northern  birds. 
As  shown  in  the  above  tables,  this  is  the  case  in  Pipilo  erythrophthal- 
mus,  Cyanura  cristata,  and  Colaptes  auratus,  or  in  three  species  out  of 
the  seven  cited  in  the  last  table. 

In  numerous  instances  the  southern  forms  of  the  birds  enumerated 
in  Part  IV  of  this  paper  have  already  been  specifically  separated  from 
their  northern  relatives ;  and  if  the  example  of  some  previous  writers 
was  to  be  followed  at  least  a  dozen  other  similar  species  might  still  be 
added  from  among  the  birds  of  Florida.  Some,  indeed,  might  be  re- 
ferred to  the  already  separated  West  Indian  and  Mexican  or  Central 
American  so-called  species  rather  than  to  the  northern  type.  As  al- 
ready stated,  I  consider  this  almost  universal  similar  variation  of  the 
southern  representatives  of  species  from  their  northern  representatives 
to  be  the  result  of  a  law  of  gradual  geographical  differentiation,  and 
that  the  interest  of  science  is  better  subserved  by  simply  recognizing 
these  differences,  and  the  law  of  geographical  variation  of  which  they 
are  the  result,  than  by  giving  to  each  newly  discovered  race  a  distinctive 
binomial  name ;  and  the  more  especially  since  in  numerous  instances 
there  is  the  most  indubitable  proof  of  the  gradual  and  almost  imper- 
ceptibly minute  intergradation  of  the  extreme  northern  and  extreme 
southern  types,  even  in  cases  where  they  are  the  most  widely  diverse. 

In  conclusion,  it  may  be  stated  that  the  differential  diagnoses  of  the 
southern  types,  in  cases  where  they  have  been  specifically  separated 
from  the  northern,  and  the  comparisons  of  them  made  with  the  northern 
for  the  purpose  of  showing  their  specific  distinctness,  are  in  many 
cases  admirable  descriptions  of  the  usual  differences  found  to  distinguish 
the  Florida-born  birds  from  their  co-specific  representative's  born  in 
the  Northern  States.  These  differences  are  commonly  solely  the  fol- 
lowing :  In  the  southern  types  the  size  is  smaller,  the  bill  longer,  and 
the  colors  generally  darker ;  the  latter  resulting  from  the  greater  pre- 
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dominance  of  the  black  in  those  in  which  portions  of  the  plumage  are 
mottled  with  this  color,  and  the  greater  breadth  of  the  dark  transverse 
bars,  and  the  correspondingly  diminished  breadth  of  the  alternating 
lighter  ones.  To  illustrate  this  point  more  fully,  I  herewith  append  a 
list  of  some  of  the  so-called  species  of  American  birds  that  have  been 
specifically  separated  by  different  authors  from  their  northern  repre- 
sentatives, but  which  are  in  reality  only  the  extreme  southern  forms  of 
species  previously  well  known,  with  which  they  were  considered  by  the 
older  writers  to  be  specifically  identical,  the  most  of  them  having  been 
separated  within  the  last  ten  or  fifteen  years  :  — 

Accipiter  Gundlachi,    separated  from  Accipiter  Cooperi. 
Accipiter  fringilloides,  " 

Falco  dominicensis,    -^ 

cinnamominus  et     >  " 


Sparveroides,  etc.    ) 
Mimus  Gundlachi       ") 

et  Hillii,  etc.  ) 

Seiurus  ludovicianus, 
Thryothorus  Berlandieri, 
Dendroeca  Gundlachi,  etc. 
Chordeiles  minor  et    "> 

Gundlachi,  etc.       > 
Antrostomus  cubanensis, 
Xanthornus  affinis, 
Sturnella  hippocrepis  et    ") 

mexicana,  > 

Quiscalus  baritus, 
Corvus  minutus, 
Ortyx  cubanensis  et  texanus, 
Campephilus  Bairdii, 
Colaptes  chrysocaulosus, 
Butorides  brunnescens, 
Actiturus  longicaudus, 
Macrorhamphus  scolopaceus 
Charadrius  tenuirostris, 
Larus  argentatoides  et    "> 

Smithsonianus,  y 


Accipiter  fuscus. 
Falco  sparverius. 


Mimus  polyglottus. 

Seiurus  noveboracensis. 
Thryothorus  ludovicianus. 
Dendroeca  sestiva. 

Chordeiles  popetue. 

Antrostomus  vociferus. 
Icterus  spurius. 

Sturnella  ludoviciana. 

Quiscalus  purpureus. 
Corvus  americanus. 
Ortyx  virginianus. 
Campephilus  principalis. 
Colaptes  auratus. 
Butorides  vircscens. 
Actiturus  Bartramius. 
Macrorhamphus  griseus. 
Charadrius  melodus 

Larus  argentatus. 


In  other  cases  the  arctic  forms,  or  the  northern  types,  having  been 
discovered  subsequently  to  the  southern  ones,  these  have  been  described 
as  specifically  distinct  from  the  latter.     The  Bucephala  islandica,  sep- 
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arated  from  the  B.  americana  et  clangula,  and  the  Collurio  excubitoroides 
from  the  C.  ludovicianus,  will  serve  to  indicate  the  cla^s  of  BO-called 
species  here  referred  to. 

The  Pacific  Slope  of  North  America  furnishes  a  similar  list  of  spe- 
cies, based  on  either  southern  or  northern  forms  of  others  previously 
known  ;  and  the  middle  region  of  the  continent  its  list  of  similar  nominal 
species,  mainly  based  on  the  desert  forms  of  widely  ranging  species.  In 
the  northern  half  of  the  Old  World,  also,  have  the  northern  and  south- 
ern geographical  forms  of  the  same  species  been  specifically  separated ; 
but  it  is  not  my  intention  to  call  farther  attention  to  them  at  present. 

As  already  remarked,  the  American  representatives  of  circumpolar 
species  differ  from  the  European  and  Asiatic  principally  in  two  ways, 
namely,  in  the  apparently  slightly  larger  size  of  the  American,  and  in 
their  somewhat  brighter  colors ;  but  specific  separations  seem  to  have 
been  based  almost  as  frequently  upon  some  theory  of  geographical  distri- 
bution, or  upon  the  individual  variation  of  single  specimens,  as  upon  the 
real  though  slight  differences  'that  frequently  obtain  in  such  cases. 

PART    V. 

On  the  Geographical  Distribution  of  the  Birds  of  Eastern  North  Amer- 
ica, with  special  reference  to  the  Number  and  Circumscription  of  the 
Ornithological  Faunce. 

1.  Introductory  Remarks. 
The  distribution  of  plants  and  animals  in  circumpolar  zones  over  the 
earth's    surface  has  been  long  recognized;   Humboldt*    first  making 
known  the  fact  of  such  a  natural  distribution  of  the  plants,  and  Agassiz,f 

*  Humboldt,  A.  von,  et  Bonpland,  Aime.  "  Essai  sur  la  Geographie  des  Plantes," 
etc.    4to.     Paris.     1805. 

t  Agassiz,  Louis.  "  Essai  sur  la  Geographie  des  Animaux,"  Revue  Suisse  et  Chro- 
nique  Litteraire,  Tome  VIII,  pp.  441-452,  538-585,  1845.  -'Note  sur  la  Distribution 
Ge\)graphique  des  Animaux  et  de  1' Homme,"  Bulletin  de  la  Societe"  des  Sciences  Natu- 
relles  de  Nedchatel,  Tome  I,  pp.  162-166,  357-361,  366-369,  1846.  "Sur  hi  Distribu- 
tion Geographiqoe  actuelle  et  le  mode  de  I'apparition  aetuelle  des  Animaux  a  la 
surface  du  Globe."  Ibid.,  Tom.  2,  pp.  347-351,  1847.  "Geographical  Distribution  of 
Animals,"  Edinburgh  New  Philosophical  Magazine,  Vol.  XL VI,  pp.  1-25,  1S50. 
Ibid.,  Christian  Examiner,  Vol.  XL VIII,  pp.  184-204,  1850.  "Sketch  o(  the  Natural 
Provinces  of  the  Animal  World  and  their  Relation  to  the  different  Types  o(  Man,"  Xott 
and  Gliddon's  Types  of  Mankind,  pp.  lviii  -  lxxxii,  1864.  Also  especially  insisted  upon 
in  a  course  of  unpublished  Lectures  delivered  before  the  Lowell  Institute,  Boston, 
December,  1869. 
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Wagner,*  Dana,f  and  others,  subsequently  establishing  the  same  in  re- 
gard to  animals  ;  the  distribution  of  both  plants  and  animals  being  prima- 
rily determined  by  the  same  influences.  It  has  been  further  shown  that 
these  influences  are  mainly  climatic,  temperature  having  been  justly 
recognized  as  governing  the  limitation,  especially  in  latitude,  of  not  only 
the  species,  but  of  faunae  and  floras.  Their  limitation  in  longitude  is 
likewise  as  directly  determined  by  climatic  influences, \  though  indirectly 
by  physical  barriers,  as  oceans,  mountain  chains,  and  deserts.  Humidity, 
in  many  instances,  is  scarcely  a  less,  and  in  some  cases  a  more,  power- 
ful limiting  agent  than  temperature,  plants  being  highly  sensitive  to 
hygrometric  conditions,  and  their  distribution  intimately  affects  that  of 
animals,  since  the  existence  of  the  latter  is  dependent  upon  the  presence 
of  the  former,  and  their  variety  and  numbers  upon  the  degree  of  luxu- 
riance of  the  vegetation.  The  faunal  and  floral  zones  hence  coincide 
in  their  limitation  in  latitude  with  the  climatic  zones,  but  by  no  means 
necessarily  with  the  geographical  circles ;  isothermal  lines,  and  not  paral- 
lels of  latitude,  forming  their  boundaries.  Their  limits  in  longitude  are 
determined  by  the  influence  geographical  barriers,  especially  long  chains 
of  high  mountains,  exert  upon  climate. 

*  Wagner,  Andreas.  "  Die  geographische  Verbreitung  der  Siiugethiere,"  Abhand- 
lungen  der  baierischen  Akademie  der  Wissenschaften,  Math.  Phys.  Classe,  Band  IV. 
Abth.  I,  pp.  1-146,  2d  Abth.,  pp.  1-108,  3d  Abth.,  pp.  3-114.  Mil  9  Karten,  1844- 
1846. 

t  U.  S.  Exploring  Expedition  Report,  Crustacea,  Vol.  II,  pp.  1451-1500,  1852. 

J  lam  aware  of  the  diversity  of  opinions  still  prevalent  among  naturalists  in  regard 
to  the  influence  climate  exerts  in  determining  the  geographical  distribution  of  species, 
and  that  many  writers  on  this  subject  attribute  to  it  only  a  slight  importance,  or  alto- 
gether ignore  it.  The  limits  of  these  preliminary  remarks  will  not  allow  of  an  extended 
comparison  of  the  views  of  different  authors  on  this  point,  nor  a  detailed  consideration 
of  the  supposed  objections  that  have  been  raised  against  the  proposition  above  expressed. 
I  agree  with  Mr.  Andrew  Murray  in  his  remark,  that,  although  "various  authors  have 
endeavored  to  embody  the  differences  between  the  faunas  and  floras  of  the  different  re- 
gions of  the  globe  into  some  kind  of  system they,  with  one  or  two  exceptions, 

have  worked  upon  no  definite  principle,  and  the  result  has  boon  a  mere  catalogue  of  re- 
gions which  possessed  peculiarities  without  distinguishing  their  relative  importance, 
or  their  relation  to  each  other  "  (Geographical  Distribution  of  Mammals,  p.  296,  4to, 
London,  1866),  —  a  remark  which  unfortunately  seems  in  some  degree  applicable  to 
Mr.  Murray's  own  generalizations.  That  temperature  is  a  powerful  limiting  influence 
affecting  the  range  of  species,  especially  in  respect  to  their  northward  and  southward 

extension,  is  so  eaCy  demonstrable  that  I  am  surprised  to  see  it  still  questioned.  I  have 
myself  subjected  this  principle  to  a  rigid  examination  in  studying  the  distribution  of 
the  animals  and  plants  of  Eastern  North  America,  and  have  been  surprised  at  the  exact 
coincidence  I  have  almost  constantly  met  with  between  their  northern  and  southern 
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The  uniform  character  of  both  the  flora  and  the  fauna  throughout  the 
arctic  zone  is  one  of  the  most  striking  onto-geographical  features  thus 
far  known,  and  one  of  primary  importance,  especially  when  taken  in 
connection  with  its  relation  to  the  fauns  and  florae  of  more  ioat^ern 

latitudes.  Not  less  significant  is  the  fact  that  in  the  temperate  zone 
there  is  still  a  prevalence  of  identical  forms  in  each  of  the  three  north- 
ern continents,  where  the  resemblance  of  the  animals  and  plants  of 
either  continent  to  those  of  the  others  is  far  greater  than  is  the  resem- 
blance of  those  of  the  temperate  regions  of  either  continent  to  those  of 
the  tropical  portions  of  the  same  continent. 

Different  animals  and  plants,  as  every  one  recognizes,  are  differently 
limited  in  respect  to  their  geographical  range.  A  small  proportion  of 
the  species  are  almost  or  quite  cosmopolitan  ;  others  range  over  the 
greater  part  of  the  northern  hemisphere,  finding  their  southern  limit  of 
distribution  near  the  tropics.  A  few  are  exclusively  arctic,  or  range 
only  over  the  arctic  and  cold-temperate  zones.  Many  are  limited  to  the 
temperate  zone,  throughout  nearly  the  whole  of  which  they  find  a  con- 
genial home.     A  large  number  can  only  exist  within  the  tropics,  often 

limits  of  distribution  and  isothermal  lines,  they  following  them  in  all  their  numerous 
undulations,  sweeping  northward  in  the  valleys  and  southward  along  the  sides  of 
mountain  ranges.  The  occurrence  on  isolated  alpine  summits  of  species  existing  at  a 
lower  level  only  far  to  the  northward,  is  of  itself  suggestive  of  the  powerful  influence 
temperature  has  on  the  distribution  of  animals  and  plants.  In  the  northern  hemisphere 
a  northern  fauna  and  flora  everywhere  extends  along  the  mountains  hundreds  of  miles 
to  the  southward  of  their  respective  limits  in  the  adjoining  plains  and  valleys.  Various 
other  causes  have,  of  course,  a  greater  or  less  influence  in  determining  the  range  of  spe- 
cies, but  none  other,  on  the  land  areas,  humidity  perhaps  alone  excepted,  is  nearly  so 
potent.  The  want  of  conformity  of  isothermal  lines  with  parallels  of  latitude  has  doubt- 
less led  to  confusion  in  regard  to  this  subject,  since  vain  attempts  have  often  been  made 
to  circumscribe  the  botanical  and  zoological  zones  by  the  latter. 

Differences  of  temperature  evidently  explain  many  of  the  Otherwise  seemingly  inex- 
plicable sudden  transitions  in  the  fauna;  and  flora;  of  adjoining  regions,  especially  in  re- 
gard to  the  marine  animals  and  plants,  temperature  forming  a  strong  harrier  to  the  com- 
mingling of  species  inhabiting  the  waters  of  opposite  sides  Of  peninsulas  having  a  north 
and  south  trend,  or  such  long  narrow  points  of  land  as  terminate  the  South  American  and 
African  continents.  Those  of  the  one  side  cannot  pass  to  the  other  without  pa- 
through  a  zone  of  colder  water  than  their  organization  will  allow  them  to  sustain.  The 
isotherms  of  the  continents  are  widely  deflected  by  the  irregularities  of  the  surface  of  the 
land,  running  nearly  straight  and  parallel  across  level  areas;  but  in  mountainous  disc 
they  bend  abruptly  northward  or  southward,  following  along  the  sides  of  mountains  in- 
stead of  crossing  them.  In  the  same  manner  are  specie*,  and  fauna1  and  done,  limited, 
—  a  coincidence  clearly  indicative  of  the  strong  influence  climates  exert  in  determining 
their  geographical  limits. 
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embracing  whole  families,  none  of  whose  representatives  are  found  out- 
side of  the  torrid  zone  of  a  single  continent.  Others  are  again  equally 
at  home  in  the  torrid  and  warm  temperate  zones,  but  which  do  not  exist 
either  in  the  arctic  or  cold  temperate  zones  ;  others  range  throughout 
the  temperate  and  subtorrid.  Nearly  an  equal  number,  some  tropical, 
but  the  greater  part  temperate  species,  range  across  continental  areas, 
within  which,  however,  they  are  restricted.  A  great  number  of  others 
find  their  range  limited  in  longitude  to  the  half  or  the  third  of  a  conti- 
nent, and  others  within  still  more  circumscribed  boundaries,  fluviatile 
species  being  frequently  confined  to  single  river  basins.  Through  this 
diversity  of  geographical  range  we  have  what  may  be  termed  cosmopoli- 
tan, semi-cosmopolitan,  circumpolar,  continental,  semi-continental,  and 
(relatively  speaking)  restricted  species.  The  circumpolar  and  the  conti- 
nental are  again  realm  species,  the  semi-continental  and  restricted,  prov- 
ince species.  Rarely  is  any  species  limited  to  a  narrower  area  than  that 
of  two  or  three  faunae  or  florae.  Hence  faunae  and  florae  —  which  terms, 
in  their  restricted  sense,  are  properly  applied  only  to  the  smallest  of 
the  onto-geographical  divisions — are  determined  by  the  peculiar  associa- 
tion of  species,  and  not  by  the  range  of  a  single  or  of  a  few  "  restricted  " 
species ;  hence  by  their  general  facies.  Provinces,  and  realms,  on  the 
other  hand,  may  have  species,  and  even  genera  and  families,  exclusively 
distinctive  of  them.  As  there  are  cosmopolitan,  circumpolar,  continental, 
and  other  kinds  of  species,  so  there  must  be  cosmopolitan,  circumpolar, 
continental,  and  other  kinds  of  genera  and  families  ;  the  latter,  as  well 
as  species,  having  each  a  definite  or  specific  geographical  range  as  dis- 
tinctive of  them  as  any  biological  or  anatomical  character  may  be.  They 
are  each  circumscribed  within  definite  areas,  beyond  which  their 
special  adaptation  to  their  natural  surroundings  forbids  their  extension, 
unless  aided  by  extraneous  and  unusual  circumstances. 

The  three  divisions  of  zones,  realms  (or  "  regions"),  provinces,  and 
faunae  and  florae,*  comprise  the  phyto-zoblogic  divisions  usually  recog- 

*  Zone,  realm,  region,  kingdom,  nnd  province,  are  terms  which  have  been  used  by  dif- 
ferent authors  to  designate  the  primary  natural-history  divisions  of  the  earth's  surface. 
In  deciding  as  to  which  of  these  terms  should  be  exclusively  applied  to  these  divisions, 
not  only  priority  of  use,  bnt  appropriateness,  should  of  course  be  considered,  and  also  the 
sense  in  which  they  are  at  present  currently  employed,  in  order  to  avoid,  as  far  as  pos- 
sible, the  confusion'  necessarily  attending  changes  of  nomenclature.  So  far  as  priority 
is  concerned,  zone  undoubtedly  has  the  precedence,  it  having  been  used  for  animals  by 
Wagner  in  1844,  by  Agassiz  in  1845,  and  much  earlier  than  this  by  Humboldt  nnd  others 
in  relation  to  the  distribution  of  plants.    It  is,  however,  not  always  a  strictly  convenient 
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nizcd.  The  boundaries  of  realms  and  provinces  have  oft»n  been  arbi- 
trarily fixed,  inasmuch  as  they  have  been  frequently  limited  and  named 
in  conformity  to  the  continental  areas,  regardless  of  the  fundamental 
law  of  the  distribution  of  life  in  circumpolar  zones.* 

In  addition  to  the  law  of  the  circumpolar  distribution  of  life  in  zones, 
another  m>\y  be  recognized,  namely,  that  of  a  differentiation  from  the 
north  southward,  since  in  passing  from  the  northern  pole  to  the  equator 
we  meet  with  a  constant  and  accelerated  divergence  in  the  character 
of  the  animals  and  plants  of  successive  regions  of  the  continent.  More 
or  less  related  to  the  last  is  a  third  law  of  differentiation,  namely,  a 
divergence  of  the  life  of  given  portions  of  continental  areas  from  that 
of  the  corresponding  portions  of  other  continents,  in  proportion  to  the 
oceanic  space  separating  such  corresponding  regions.  As  evidence  of 
this  fact  we  have  but  to  compare  successively  the  life  of  the  north 
temperate,  tropical,  and  south  temperate  zones  of  the  Western  hemi- 
sphere with  the  life  of  the  corresponding  zones  of  the  Eastern  hemi- 
sphere ;  or  that  of  Australia  with  the  life  of  the  other  continents,  as  a 
whole  ;  or  that  of  tropical  Asia  with  Africa  or  South  America.  A 
comparison  of  Africa  with  South  America,  and  the  fauna3  and  florae 
of  islands  with  those  of  the  different  continents,  further  corroborates 
this  law.     There  is,  furthermore,  a -correlation  between  the  diversity 

term.  Realm,  region,  fauna  and  flora,  and  province,  have  been  also  successively  used  in 
the  same  sense,  and  also  for  divisions  of  subordinate  rank,  and  in  different  waya  by  even 
the  same  writers.  In  regard  to  the  names  of  the  divisions  of  the  second,  third,  and 
fourth  rank,  there  is  an  equal  want  of  uniformity  in  the  use  of  the  terms  by  which  Ihey 
have  been  designated.  As  being  most  convenient  and  least  opposed  to  current  Osage, 
the  following  schedule  of  names  for  the  primary  and  subordinate  divisions  has  boon 
adopted  in  the  present  paper:  — 

Realms  for  divisions  of  tlie  first  rank. 

Regions  for  divisions  of  the  second  rank. 

Provinces  for  divisions  of  the  third  rank. 

Districts'tor  divisions  of  the  fourth  rank. 

Fituiue  ixmljlorce  for  the  smallest  or  ultimate  divisions,  like  the  bird  fauna  of  Eastern 
North  America,  presently  to  be  characterized. 

Intermediate  divisions  to  some  of  those  above  mentioned  may  in  special  eases  be  re- 
quired; but  until  the  necessity  for  them  is  made  apparent,  no  names  for  such  need  bo 
proposed. 

*  Sclater,  P.  L.  "  On  the  general  Geographical  Distribution  of  the  Members  of  the 
Class  Avcs,"  Jour,  of  the  Proc.  of  the  Linnsean  Society.  Vol.  II,  Zoi  logy,  149, 

1S")8.  The  divisions  proposed  by  this  author  have  been  quite  generally  adopted,  but 
without  corroboration,  or  apparently  a  critical  examination  of  their  merits. 


380  BULLETIN   OF   THE 

of  life  in  a  given  area  and  the  relative  temperature  of  that  area,  the 
number  of  distinct  forms  increasing  directly  with  the  increase  in  the 
temperature,  other  conditions  remaining  essentially  unchanged.  The 
number  of  distinct  species  and  geographical  races  also  increases  directly 
with  the  increase  in  the  diversity  of  the  conditions  of  life  resulting 
from  differences  of  geographical  configuration.  Hence  faunae  and 
florae  cover  a  smaller  area  in  the  warm  temperate  and  tropical  latitudes 
than  at  the  northward,  and  in  a  mountainous  region  than  in  a  level 
region.  Hence  within  the  torrid  zone,  where  a  maximum  temperature 
is  generally  associated  with  a  highly  diversified  surface,  species,  genera, 
and  families  are  the  most  numerous,  and  faunas  and  florae,  as  well  as 
species,  are  ordinarily  the  most  narrowly  circumscribed. 

In  accordance  with  the  facts  stated  above  respecting  the  mode  of 
the  distribution  of  animals  and  plants  over  the  earth's  surface,  and  the 
zoological  and  botanical  laws  of  the  differentiation  and  mutual  relations 
of  the  different  regions,  the  following  primary  natural-history  divisions 
may  be  recognized :  I,  an  Arctic  Realm ;  II,  a  North  Temperate 
Realm ;  III,  an  American  *  Tropical  Realm ;  IV,  an  Tndo-African 
Tropical  Realm;  V,  a  South  American  Temperate  Realm;  VI,  an 
African  Temperate  Realm;  VII,  an  Antarctic  Realm;  VIII,  an  Aus- 
tralian Realm. 

The  Arctic  Realm  presents  a  nearly  uniform  character  throughout 
its  extent,  and,  though  embracing  several  faunae,  is  not  divisible  into 

*  The  terms  "  Paloeogean  "  and  "  Neogean,"  "  Paloearctic  "  and  '  Xearctic  "  etc..  like 
those  of  M  Old  World"  and  "New  World."  have  been  given  with  reference  solely  to  the 
length  of  time  the  different  land  areas  of  the  earth's  surface  have  been  known  to  the 
dominant  race  of  mankind,  and  hence  regardless  of  the  zoological  history  of  these 
different  land  areas.  Modern  science  has  taught  us  that  the  latest  discovered  continent 
(Australia)  is  peopled  with  the  most  ancient  types  of  animals  and  plants  now  in  exist- 
ence, and  that  it  is,  zoologically  considered,  the  ancient  continent.  Also  that  Xorth 
and  South  America  are  behind  Europe,  Asia,  and  Africa  in  their  zoological  and 
geological  development,  while  they  are  far  in  advance  of  Australia  To  apply  the 
term  "ancient"  to  what  is  really  the  most  recent,  and  "modern"  to  what  is  medieval, 
is  evidently  too  great  a  misuse  of  language  to  be  allowable  in  scientific  nomenclature. 
The  sciences  of  geographical  zoology  and  geographical  botany  concern  not  merely 
the  geographical  distribution  of  the  animals  and  plants  now  living,  but  also  those  of  the 
past.  If  such  descriptive  terms  as  the  above  are  to  be  employed,  it  is  evidently  im- 
portant that  they  should  be  used  in  their  legitimate  sense.  In  the  present  paper  it  has 
hence  been  considered  advisable  to  altogether  discard  these  terms,  since  to  use  them 
properly  would  necessitate  their  adoption  in  a  manner  directly  opposite  to  their  original 
and  generally  accepted  application. 
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provinces.  Its  southern  boundary  may  be  considered  as  the  northern 
limit  of  forest-trees,  or  about  the  isotheral  of  50°   F. 

The  North  Temperate  Realm  presents  a  more  varied  character,  and 
is  divisible  into  an  American  Region  and  an  Europceo- Asiatic  Region^ 
each  of  which  is  divisible  into  provinces,  districts,  and  fauna?  and  flam 
Its  boundaries  may  be  provisionally  considered  as  the  isotherms  of  o2° 
and  70°  F. 

The  American  Tropical  Realm,  and  also  the  Indo- African  Tropical 
Realm,  may  be  regarded  as  bounded  by  the  isotherms  of  70°  F.  The 
first  is  far  more  homogeneous  than  the  second.  Though  the  American 
Tropical  Realm  is  perhaps  not  divisible  into  distinct  regions,  it  cer- 
tainly embraces  several  provinces  and  districts,  and  is  rich  in  faunae 
and  flora?.  The  Indo-African  Tropical  Realm  may  be  divided  into  an 
African  Region  and  an  Indian  Region,  each  composed  of  several  prov- 
inces and  districts,  and  a  great  number  of  fauna?  and  flora?. 

The  South  American  Temperate  Realm  embraces  that  part  of  South 
America  south  of  the  isotherm  of  70°  F. ;  the  African  Temperate 
Realm  includes  that  part  of  Africa  south  of  the  same  isotherm,  whilst 
the  Antarctic  Realm  is  restricted  to  the  antarctic  islands. 

The  Australian  Realm,  embracing  Australia,  New  Zealand,  New 
Guinea,  and  their  dependent  islands,  including  those  to  the  eastward 
as  far  as  Timor  and  Celebes,  is  zoologically  as  distinct  from  the  other 
primary  regions  as  it  is  in  its  geographical  position.  It  is  divisible 
into  a  Temperate  and  a  Tropical  Region,  the  former  embracing  New 
Zealand  and  the  southern  third  of  Australia.  Each  of  these  regions 
includes  two  or  three  well-marked  provinces. 

The  above  division  of  the  earth's  surface*  avoids  the  arbitrary 
partitioning  of  an  almost  homogeneous  Arctic   Realm   between   two 

*  It  is  not  within  the  scope  of  the  present  article  to  trace  the  subdivisions  of  the 
earth's  surfaco  in  relation  to  the  distribution  of  its  organic  lift  any  farther  than  to 
furnish  illustrations  of  the  general  principles  according  to  which  it  is  believed  animals 

and  plants  are  distributed,  and  by  which  the  land  surface  of  the  earth  i<  divided.  De- 
termining the  rank  of  the  several  divisions  by  the  amount  of  variation  from  others  they 
present,  it  is  found,  as  indicated  above,  that  the  division!  of  co-ordinate  rank  inc. 
in  number  to  the  southward.  The  Arctic  Realm  is  homogeneous  to  such  an  extent  SI 
not  to  admit  of  divisions  of  a  higher  grade  than  faunas  and  flora  In  the  Temperate 
Realm  the  animals  and  plants  of  the  Eastern  and  Western  hemispheres  arc,  at  a  whole, 
so  far  different  as  to  admit  of  the  division  of  this  zone  into  two  grand  divisions  (d 
ions  of  the  second  order),  with  other  divisions  between  these  and  the  ultimate  ones. 
In  the  Tropical  Realm  the  differences  in  the  life  of  the  two  hemispheres  is  so  great  as 
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implied  totally  distinct  life  regions,  and  also  a  similar  division  of  the 
two  slightly  differentiated  regions  of  the  North  Temperate  Realm. 
For  nearly  all  the  species,  and  hence  of  course  the  genera  and  fam- 
ilies, of  the  Arctic  Realm,  and  a  considerable  percentage  of  the  species, 
a  larger  proportion  of  the  genera,  and  nearly  all  the  families  of  the 
Temperate  Realm,  occur  in  the  northern  parts  of  both  the  so-called 
"  Neogean  "  and  "  Palaeogean  Creations."  *  It  is  thus  seen  that  the 
life  of  the  North  Temperate  Realm  differs  far  more  from  that  of  the 
Tropical  Realms  than  the  life  of  the  Old  World  does  from  that  of 
the  New.  Hence  the  subdivision  of  the  earth's  surface  into  pri- 
mary ontological  regions,  according  in  area  with  the  two  primary  divis- 
ions of  the  land,  now  so  generally  adopted,  is  contrary  to  the  facts, 
since  it  wholly  ignores  the  close  resemblance  of  the  animals  and  plants 
inhabiting  the  north  temperate  and  arctic  regions,  and  the  striking 
differences  between  them  and  those  of  the  intertropical  zone.  The 
recognition  of  a  "  Nearctic "  as  contradistinguished  from  a  "  Palae- 
arctic  Region"  is  almost  equally  arbitrary  and  at  variance  with  the 
law  of  the  distribution  of  life  in  circumpolar  zones.f 

Dana,  in  his  map  of  the  geographical  distribution  of  marine  ani- 
mals, I  divided  the  Tropical  Zone  into  four  subzones,  —  a  North  and  a 
South  Torrid  and  a  North  and  a  South  Subtorrid ;  and  each  temper- 
to  require  a  division  of  the  torrid  zone,  considered  as  a  climatic  zone,  into  two  primary 
divisions,  with  subdivisions  of  each  of  several  ranks.  The  south  temperate  (climatic) 
zone  is  similarly  divisible,  while  the  Australian  Realm,  from  its  isolated  position  and 
its  remarkable  individualization,  forms  a  primary  region,  with  subdivisions  of  various 
grades. 

*  Dr.  Sclater  properly  observes:  "It  cannot  be  denied  that  the  ornithology  of  the 
Palsearctic,  or  great  temperate  region  of  the  Old  World,  is  more  easily  characterized  by 
what  it  has  not  rather  than  by  what  it  has.  There  are  certainly  few  among  the  groups 
of  birds  occurring  in  this  region  which  do  not  develop  themselves  [to  an  equal  or]  to  a 
greater  extent  elsewhere,"  etc.  —  Journ.  of  P roc.  Linn.  Soc.,  Zodbgy,  Vol.  II,  p.  137. 

t  I  may  here  add  that  the  homogeneousness  of  the  life  of  the  boreal  regions  has  been 
recognized  by  a  number  of  recent  writers,  among  whom  are  Dr.  L.  K.  Schmarda,  Dr.  Von 
Middendorff,  and  Professor  Huxley,  who  have  each  recognized  a  circumpolar  region. 
Professor  Huxley  has  also  called  attention  (see  Proc.  Zoi.il.  Soc.  Loud..  1868,  pp.  313  — 
319)  to  the  wide  divergence  of  the  life  of  the  tropics  from  that  of  the  north-temperate 
regions  of  even  the  same  continents,  and  the  individualization  of  Australia  and  its 
adjacent  islands.  He  considers  that  the  whole  surface  of  the  globe  may  be  "  primarily 
subdivided  into  two  principal  arese,  —  a  northern  and  a  southern."  tor  which  he  has  pro- 
posed the  names  Arctogcea  and  Notogcea.  The  latter  he  has  divided  into  three  regions,  — 
Aiislro-G>lumlria  (=  Neotropical  Region  of  Sclater).  Austvalnsin,  and  Xtic  Zealand. 

X  Rep.  on  Crust,  of  U.  S.  Expl.  Exped  (Vol  II),  under  Capt.  Wilkes. 
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ate  zone  into  five  subzones, — a  Temperate  proper,  a  Subtemperate,  a 
Warm  Temperate,  a  Cold  Temperate,  and  a  Subfrigid.    These  ■/.<■• 

are  equally  recognizable  in  the  distribution  of  terrestrial  life;  bat, owing 
to  inequalities  of  its  surface,  they  are  of  course  less  regular  on  the 
land  than  on  the  oceans. 

The  zones  and  subzones,  or  the  Provinces  and  the  minor  phytological 
and  zoological  divisions  of  the  globe,  are  usually  not  trenchantly  de- 
fined. Their  boundaries  being  determined  by  climatic  conditions,  the 
transition  between  adjacent  zones,  or  between  ontological  divisions  of 
whatever  rank,  is  rarely  abrupt ;  like  the  climatic  zones,  they  blend 
more  or  less  at  their  edges,  their  boundaries  being  strongly  marked  oidy 
in  regions  possessing  a  highly  varied  surface,  as  in  mountainous  dis- 
tricts. They  are,  nevertheless,  easily  recognizable,  and  can  be  ap- 
proximately defined.  Generally  the  dividing  lines  are  more  or  1 
undulating,  and,  being  determined  indirectly  by  chains  of  mountains 
and  other  physical  barriers,  adjoining  faunae  and  flonr,  and  even  adjoin- 
ing provinces  and  realms,  almost  always  interdigitate,  and  frequently 
enclose  isolated  areas  of  others,  as  will  be  presently  shown  in  describ- 
ing the  ornithological  faunas  of  Eastern  North  America. 

The  boundaries  of  faunae  and  florae,  like  the  range  of  species,  are 
determined  indirectly  by  elevations  and  depressions  of  the  earth's  sur- 
face, these  variations  in  the  altitude  of  the  land  producing  varying 
conditions  of  temperature  and  humidity,  which  latter,  as  already  stated, 
are  the  direct  limiting  influences  of  species,  and  of  the  botanical  and 
zoological  divisions  of  the  globe.  The  permanency  of  their  boundaries 
hence  depends  upon  the  constancy  of  the  physiographic  conditions  of 
these  areas,  a  migration  of  species,  and  of  fauna'  and  flora*,  necessarily 
following  changes  in  these  conditions.  That  such  migrations  have 
taken  place  is  evident  from  the  occurrence  in  the  post-tertiary 
deposits  of  the  warm  temperate  latitudes  of  the  fossil  remains  of 
species  found  now  only  in  the  cold  temperate  and  arctic  regions,  and 
in  the  tertiary  strata  of  high  latitudes  of  the  remains  of  other  Bpecies 
whose  nearest  allies  are  now  found  in  the  warm  temperate  and  Bub- 
tropical  zones.  These  facts  indicate  clearly  the  great  changes  in 
temperature  that  have  repeatedly  occurred  at  given  localities  during 
the  earth's  history.  In  respect  to  existing  animals,  however,  it  is  dif- 
ficult to  determine  how  much  their  known  recession  northward,  as  ot' 
the  reindeer,  for  example,  is  due  to  climatic  changes,  and  how  much  to 
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human  agency,  or  whether  it  may  not  be  due  exclusively  to  the  latter 
cause. 

2.    The  Natural   Provinces   of  the  North  American  Tem- 
perate Region.* 

Before  passing  to  the  special  subject  of  the  present  article,  it  will  be 
necessary  to  consider  briefly  the  North  American  continent  as  a  whole. 
As  already  shown,  North  America  embraces  portions  of  three  realms, 
the  Arctic,  the  North  Temperate,  and  the  Tropical.  It  belongs  mainly, 
however,  to  the  North  Temperate  Realm,  of  which  the  temperate  por- 
tions of  North  America  form  the  Western  Region.  Within  this  Region 
may  be  recognized  two  Provinces,  —  an  Eastern  and  a  Western,  —  quite 
distinct  from  each  other  in  their  general  features  as  well  as  in  many 
special  characteristics.  The  Eastern  Province  is  characterized  by  the 
uniformity  of  its  geographical  and  climatic  features  and  by  a  corre- 
sponding uniformity  in  its  faunal  and  floral  aspects.  The  Western 
Province,  on  the  other  hand,  is  characterized  by  the  diversity  of  its 
geographical  and  climatic  features,  —  different  areas  situated  under  the 
same  parallels  differing  greatly  in  these  respects,  —  and  by  the  number 
and  small  extent  of  its  zoological  and  botanical  areas,  and  its  compara- 
tively numerous  restricted  flora?  and  fauna?. 

The  Eastern  Province!  extends  in  the  United  States  from  the 
Atlantic  seaboard  to  the  vicinity  of  the  100th  meridian,  but  to  the 
northward  its  western  boundary  sweeps  rapidly  westward,  and  extends 
to  the  Rocky  Mountains,  whilst  farther  northward,  where  it  approaches 
the  Arctic  Realm,  it  occupies  the  whole  breadth  of  the  continent.  Its 
western  border  is  not  generally  abruptly  defined,  and  is,  moreover,  quite 
irregular,  through  its  extension  up  the  valleys  of  the  numerous  rivers 
which  enter  it  from  the  westward.  According  to  Professor  Baird,  its 
western  boundary  "  starts  on  the  Gulf  of  Mexico  near  the  eastern  bor- 
der of  Texas,  perhaps  between  the  Brazos  and  the  Sabine,  and  follow- 

*  The  "  Districts"  of  the  North  American  Region,  or  the  ontological  divisions  of  this 
region  of  the  fourth  rank,  can  be  more  conveniently  characterized  after  the  several 
faunae  have  been  denned,  to  which  point  in  the  paper  their  consideration  is  accordingly 
deferred. 

t  The  boundaries  of  these  two  regions  have  been  sketched  with  apparent  accuracy 
by  Professor  Baird.  See  American  Journal  of  Science  and  Arts,  2d  Series,  Vol.  XLI, 
pp.  82-85,  Jan.,  1866. 
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ing  up  the  direction  of  the  former  river  to  the  approaches  of  the  Great 
Desert,  nearly  on  the  meridian  mentioned  [the  l""lh],  proceeds  north- 
ward, forced  sometimes  more  or  less  westward,  especially  along  the 

Platte,  sometimes  eastward.  It  crosses  the  Platte  between  Forts 
Kearney  and  Laramie  and  intersects  the  Missouri  between  Fort  Ran- 
dall and  Fort  Pierre,  perhaps  near  Fort  Lookout,  as  it  U  between  the 
first  mentioned  two  points  that  in  ascending  the  river  we  find  the 
change  to  take  place  in  the  ornithology  of  the  country.  Soon  after 
crossing  the  northern  boundary  of  the  United  States  the  line  rapidly 
inclines  westward  and  extends  to  the  Rocky  Mountains."  To  the 
southeastward  this  region  embraces  the  whole  of  the  United  State-, 
except  perhaps  the  southern  portion  of  Florida,  which  is  decidedly 
"West  Indian  and  tropical  in  its  affinities.  To  the  northward  it  em- 
braces the  whole  northern  and  eastern  portions  of  the  continent  up  to 
the  Arctic  Realm. 

The  Western  Region  commences  at  the  western  border  of  the  East- 
ern, and  extends  thence  to  the  Pacific  coast.  In  the  United  States  its 
area  is  about  two  thirds  that  of  the  Eastern  Province,  but  a  little  farther 
to  the  northward  it  narrows  rapidly,  and  is  finally  bounded  in  this  direc- 
tion by  the  Alaskan  mountains.*  To  the  southward  it  of  course  merges 
in  Mexico  into  the  Tropical  Realm,  but  its  southern  limit  is  not  as  yet 
well  known.  While  its  varied  character  renders  it  subdivisible  into 
several  more  or  less  distinct  longitudinal  areas,  each  of  which  may  be 
again  divided  transversely  into  numerous  faunie  and  flora?,  many  species 
range  throughout  its  whole  extent  and  give  to  it  a  certain  degree  of 
homogeneousness.  This  portion  of  North  America  is,  however,  as  yet 
too  indefinitely  known,  geographically  and  meteorologically,  as  well  as 
ontologically,  to  admit  of  the  exact  definition  of  its  primary  and 
ultimate  life  regions. 

The  Eastern  Province,  notwithstanding  its  larger  area,  has  not  only 
a  less  number  of  ornithological  fauna?  than  the  Western,  but  has  also 
a  smaller  number  of  species  represented  in  it,  as  well  as  a  smaller 
number  exclusively  restricted  to  it.  The  following  list  of  one  hundred 
and  eight  species  embraces  most  of  the  birds  that  are  exclusively 
restricted  to  the  Eastern  Province,  and  hence  those  that  distinctively 
characterize  this  Province. 

*  According  to  Mr.  W.  H.  Dall.    See  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  XII,  p.  144, 
Dec.,  1868. 
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List  of  Species  limited  in  their  Longitudinal  Distribution  to  the  Eastern  Prov- 
ince of  the  North  American  Temperate  Region. 


1.  Turdus  mustelinus. 

2.  Sialia  sialis. 

3.  Mn.iotilta  varia. 

4.  Parula  americana. 

5.  Prothonotaria  citrea. 

6.  Geothlypis  Philadelphia. 

7.  Oporornis  agilis. 

8.  Oporornis  formosa. 

9.  Helmitherus  vermivorus. 

10.  Helminthophaga  Swainsoni. 

11.  Helminthophaga  pinus. 

12.  Helminthophaga  chrysoptera. 

13.  Helminthophaga  Bachmani. 

14.  Helminthophaga  ruficapilla. 

15.  Helminthophaga  peregrina. 

16.  Seiurus  aurocapillus. 

17.  Seiurus  noveboraeensis. 

18.  Dendroeca  virens. 

19  Dendroeca  cserulescens. 

20.  Dendroeca  coronata. 

21.  Dendroeca  blackburniae. 

22.  Dendroeca  castanea. 

23.  Dendroeca  pennsylvanica. 

24  Dendroeca  caerulea. 

25  Dendroeca  striata. 

26.  Dendroeca  maculosa. 

27.  Dendroeca  palmarum. 

28.  Dendroeca  dominica. 

29.  Dendroeca  discolor. 

30.  Perisoglossa  tigrina. 

31.  Wilsonia  mitrata. 

32.  Euthlypis  canadensis. 

33.  Setophaga  ruticilla. 

34.  Pyranga  rubra. 

35.  Pyranga  aestiva. 

36.  Vireosylvia  olivacea. 

37.  Vireosylvia  philadelphica. 

38.  Lanivireo  flavifrons. 

39.  Yireo  noveboraeensis. 


40.  Galeoscoptes  carolinensis. 

41.  Harporhynchus  rufus. 

42.  Thryothorus  ludovicianus. 

43.  Cistothorus  stellaris. 

44.  Lophophanes  bicolor. 

45.  Parus  hudsonicus. 

46.  Coturniculus  passerinus. 

47.  Coturniculus  Henslowi. 

48.  Ammodromus  caudacutus. 

49.  Ammodromus  maritimus. 

50.  Zonotrichia  albicollis. 

51.  Junco  hyemalis. 

52.  Spizella  monticola. 

53.  Spizella  pusilla. 

54.  Peucaea  aestivalis. 

55.  Passerella  iliaca. 

56.  Euspiza  americana. 

57.  Hedymeles  ludoviciana. 

58.  Cyanospiza  ciris. 

59.  Cyanospiza  cyanea. 

60.  Cardinalis  virginianus. 

61.  Pipilo  erythrophthalmus. 

62.  Dolichonyx  orvzivorus. 

63.  Icterus  spurius. 

64.  Icterus  baltimore. 

65.  Quiscalus  purpureus. 

66.  Corvus  ossifragus. 

67.  Cyanura  cristata. 

68.  Sayornis  fuscus. 

69.  Campephilus  principalis. 
70    Picus  borealis. 

71.  Sphyrapicus  varius. 

72.  Centurus  carolinus. 

73.  Mclanerpes  ervthrocephalus. 

74.  Colaptes  aoratua 

75.  Coccygus  americantu. 

76.  Coccygus  erythrophthalmus. 

77.  Conurus  carolinensis. 

78.  Trochilus  colubris. 
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79.  ?Chaetura  pelasgia. 

80.  Antrostomus  vociferus. 

81.  Antrostomus  carolinensis. 

82.  Nauclerua  furcatus. 

83.  Ictinia  mississippiensis. 

84.  Ilosthramus  sociabilis. 

85.  ?Tetrao  canadensis. 
8G.  Cupidonia  eupido. 

87.  Ortyx  virginianus. 

88.  Grus  americanus. 

89.  Florida  caerulea. 

90.  Ibis  alba. 

91.  Platalca  ajaja. 

92.  JEfrialitis  Wilsonius. 

93.  iEirialitis  mclodus. 


91.  ?Actiturus  Rartramius. 
95.  Limosa  hud-  mi 
9G.  ?Numenitu  boreaHi. 

97.  Rallus  crepitans. 

98.  Porzana  jamaicenaif. 

99.  Porzana  noveboracensis. 

100.  Gallinula  galeata. 

101.  Gallinula  martinica. 

102.  Anas  obseura. 

103.  Querquedula  discors. 

104.  Camptolamnis  labradorius. 

105.  Sula  fiber. 

106.  Graeulus  floridanus. 

107.  Plotus  anhintra. 

108.  Chrcecocephalus  atricilla. 


3.  The  Ornithological  Faunae  of  the  Eastern  Province  op 
the  North  American  Temperate  Region. 

Passing  to  the  Eastern  Province  of  the  North  American  Region,  the 
distribution  of  the  birds  will  be  now  mainly  considered.  But  a 
somewhat  detailed  comparison  of  the  distribution  of  the  represent- 
atives of  this  class  with  the  distribution  of  the  mammals  and  reptiles, 
and  to  some  extent  with  the  insects,  mollusks,  and  plants,  shows  that  the 
same  divisions  apply  almost  equally  well  to  all.  The  distribution  of 
plants,  however,  is  everywhere  greatly  affected  by  the  nature  of  the  soil, 
as  well  as  by  humidity  and  temperature ;  and  the  character  of  the  veg- 
etation is  also  intimately  connected  with  the  distribution  of  the  insects. 
The  character  of  the  soil,  and  especially  the  nature  and  amount  of  the 
mineral  matter  held  in  solution  in  the  waters  of  the  streams  and  lakes, 
has  much  to  do  with  the  relative  abundance  and  distribution  of  the  ter- 
restrial and  fluviatile  mollusca,  neither  of  which  influences  materially 
affects  the  distribution  of  the  birds  and  mammals.  The  presence  or 
absence  of  forests  only,  in  respect  to  vegetation*  and  the  soil,  has  much 

*  At  the  junction  of  the  prairies  with  the  eastern  wooded  district-;  there  is  quite  nn 
appreciable  change  in  the  fauna,  especially  in  respect  to  the  birds  ami  mammals.  The 
fauna)  differences  between  these  regions,  in  respect  to  these  two  olasses,  result  mainly 
through  the  addition  of  a  relatively  small  number  o[  strictly  prairie  species,  the  1 
ward  extension  of  none  of  the  species  of  the  Eastern  Province  wholly  terminating  at 
this  point.  The  number  of  their  representatives,  however,  becomes  greatly  reduced, 
and  their  distribution  from  being  general  and  uniform  is  restricted  to  the  beiiS  of 
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influence  on  the  distribution  of  the  terrestrial  vertebrates.  The  distri- 
bution of  the  fishes,  the  aquatic  reptiles  and  certain  groups  of  batrachians 
is,  however,  in  great  measure  determined  by  the  hydrographic  basins. 
Hence  we  meet  with  relatively  more  restricted  forms  among  the  latter, 
as  well  as  in  insects,  mollusks,  and  plants,  than  we  find  in  either  mam- 
mals or  birds,  the  latter  class  being  the  most  independent  of  all  animals 
of  geographical  barriers. 

It  has  been  remarked  that  the  great  extent  of  the  Eastern  Province, 
as  compared  with  the  Western,  is  due  to  the  great  extent  of  the  low- 
lands of  Eastern  North  America,  or  of  that  area  which  has  an  elevation 
not  exceeding  eight  hundred  feet  above  the  sea.*  This  is  unquestion- 
ably the  true  reason,  there  being  no  highlands  of  sufficient  altitude  to 
interpose  serious  obstacles  to  the  range  of  species.  Some  portions  of 
this  area,  however,  as  the  Arctic  lowlands,  do  not  belong  to  this  region, 
while  large  portions  of  the  country  included  in  the  Eastern  Province 
more  or  less  exceed  that  altitude.  These  differences  of  elevation  are 
sufficient  to  cause  the  marked  interdigitation  of  the  fauna?  of  contiguous 
regions  lying  under  the  same  parallels,  as  in  the  Eastern  United  States, 
where  the  upper  portions  of  the  Appalachian  system  support  a  Cana- 
dian or  subalpine  fauna  and  flora  as  far  south  as  Georgia.  Yet  this 
elevation,  in  consequence  of  its  nearly  meridional  trend  and  its  lack  of 
perfect  continuity,  forms  a  barrier  to  but  few  vertebrates  except  the  strict- 
ly aquatic  ones.  If,  however,  the  trend  of  the  Appalachian  range  had 
been  an  easterly  and  westerly  one,  the  influence  of  these  highlands  as  a 
geographical  barrier  would  have  been  most  marked.  Without  the  dif- 
ferences in  altitude  it  affords,  the  faunae  and  florae  of  Eastern  North 

forest  skirting  the  streams.  At  the  eastern  limit  of  the  prairies,  in  fact,  the  distinctively 
western  species  begin  to  appear,  thence  westward  few  additional  western  species  being 
met  with  till  the  edge  of  the  great  central  plateau  of  the  continent  is  reached,  where 
the  differentiation  is  further  increased  not  only  by  the  addition  of  many  new  forms,  but 
by  the  gradual  disappearance  of  eastern  types.  Whether  the  addition  of  a  few  prairie 
species  be  sufficient  reason  for  recognizing  a  western  subdivision  of  each  of  the  fauna? 
of  the  Eastern  Province  may  perhaps  be  thought  questionable. 

The  forested  portion  of  the  Eastern  Province  also  presents  a  lack  of  total  uniformity 
between  its  eastern  and  western  portions,  a  few  species  of  birds  occurring  east  of  the 
Appalachians  in  the  Eastern  States  only  as  stragglers,  whilst  they  are  quite  common 
west  of  these  highlands.  About  half  a  dozen  species  avoid  the  region  circumscribed 
by  the  valleys  of  the  St.  Lawrence,  Lake  Champlain,  the  Hudson  River,  and  the 
Atlantic  Coast,  that  are  found  west  of  this  area. 

*  See  Baird,  Am.  Journ.  of  Science  and  Arts,  2d  Series,  Vol.  XLI,  p.  66. 
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America  would  have  extended  in  regular  and  parallel   zone-  from  the 
Atlantic  seaboard  to  the  central  plateau  of  the  continent,  whereas  tl 
now  sweep  far  southward  near  the  coast,  and  pacing  around  the  Appa- 
lachian highlands  extend  northward  again  along  their  western  bate* 

In  attempting  to  determine  the  number  and  limits  of  the  ornitho- 
logical faunae  of  a  large  area,  it  is  evident  that  the  distribution  of  the 
birds  in  the  breeding  season  should  be  taken  as  the  basis  for  the  in\ 
tigation  rather  than  their  entire  range,  since  during  no  other  portion  of 
the  year  can  the  migratory  species  be  regarded  as  being  at  their  true 
homes.  The  species  numerously  represented  are  also  of  far  greater 
importance  than  those  having  but  few  representatives,  as  it  is  the 
common  species  which  are  not  only  the  most  characteristic,  but  those 
whose  distribution  is  at  present  best  known. 

Applying  the  term  fauna,  when  used  in  a  special  sense,  to  the  smallest 
of  the  natural  divisions  in  zoological  geography,  and  considering  faunae 
to  be  characterized  by  their  general  facies,  as  determined  by  a  peculiar 
assemblage  of  species,  rather  than  by  the  restriction  of  a  certain 
number  of  specific  forms  within  their  areas,  Eastern  North  Ameriea 
may  be  considered  as  embracing  seven  ornithological  fauna?,  which 
occupy  narrow,  somewhat  parallel  zones  or  belts  of  varying  breadth, 
extending  from  the  Atlantic  coast  westward  to  the  great  middle  plateau 
of  the  continent.  The  extent  of  each  in  an  east  and  west  direction  is 
generally  many  times  greater  than  what  may  be  considered  as  its 
meridional  extent.  Their  breadth,  however,  is  quite  unequal,  not 
only  as  compared  with  each  other,  but  that  of  the  same  fauna  varies 
greatly  at  different  points.  They  have  their  minimum  breadth  on  the 
slopes  of  the  mountains,  and  attain  their  maximum  breadth  on  the 
plains.  Each  species  having  its  own  peculiar  limits,  which  may  or 
may  not  coincide  with  those  of  other  species,  it  usually  happens 
that  at  somewhat  regular  intervals,  in  passing  either  northward  or 
southward  from  a  given  point,  a  greater  number  of  species  disappear 
at  some  points  than  at  others,  at  which  point  also  other  species  first 
appear.  These  divisional  lines  usually  coincide  with  some  marked 
physical  change  in  the  general  character  of  the  country,  more  especially 
in  respect  to  its  elevation,  and  form  the  boundaries  between  adjoining 
fauna?.*     These  faunal  boundaries,  as  has  been  before   remarked,  coin- 

*  The  first  terrace  of  the  Atlantic  slope,  which  marks  not  only  the  transition  from  the 
tertiary  deposits  of  the  coast  of  the  Middle  and  South  Atlantic  States  to  theolder  forma- 
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cide  with  isothermal  lines.  These  isothermal  lines,  however,  are  not 
so  often  the  yearly  isotherms  as  those  of  particular  seasons.  While 
some  writers  have  considered  isocrymal  lines  as  those  having  the 
greatest  amount  of  limiting  influence,  as  Dana  has  supposed  to  be  the 
case  with  marine  animals,*  and  as  may  be  true  in  the  case  of  plants, 
and  possibly  also  of  some  terrestrial  animals,  f  the  mean  temperature 
of  the  breeding  season  must  necessarily  more  affect  birds,  especially  the 
migratory  species,  than  that  of  any  other  part  of  the  year,  or  than  the 
mean  annual  temperature.  Isotherals  hence  most  nearly  coincide  with 
the  lines  limiting  the  distribution  of  birds  in  the  breeding  season,  and 
also  the  ornithological  faunae,  since  the  majority  of  the  species  in  the 
region  now  under  consideration  breed  almost  exclusivelv  during  the 
summer  months,  and  mainly  in  June  and  July.  Some  breed  in  May, 
and  a  few  of  the  rapacious  birds  in  April,  and  even  in  March,  but  they 
are  the  exceptions  to  the  general  rule.  The  isotheral  lines  are  hence 
adopted  in  the  present  essay  in  giving  the  boundaries  of  the  ornitho- 
logical faunae.  % 

Owing  to  the  imperfect  state  of  our  knowledge  of  the  summer  dis- 
tribution of  the  birds  of  North  America,  the  present  attempt  at  a  defini- 
tions of  the  interior,  as  well  as  forming  the  limit  of  steam  navigation  on  the  rivers  of 
the  lower  Atlantic  States,  forms  also  the  dividing  line  between  the  fauna?  of  the  coast 
and  those  situated  next  to  them  in  the  interior,  although  having  an  altitude  of  generally 
less  than  three  hundred  feet.  The  rise  from  the  succeeding  plateau  to  the  more  abrupt 
slope  of  the  Appalachians  forms  likewise  the  boundary  between  the  second  and  third 
tiers  of  faunae  in  the  Atlantic  States.  The  terrace  forming  the  northern  boundary 
of  the  tertiary  deposits  of  the  Gulf  States,  and  of  the  lower  Mississippi  Valley  generally, 
coincides  likewise  with  faunal  boundaries,  as  do  similar  slight  changes  in  elevation 
elsewhere. 

*  See  Report  on  the  Crustacea  collected  by  the  U.  S.  Expl.  Expd.  under  the  com- 
mand of  Captain  Wilkes,  Vol.  II,  p.  1452. 

t  There  must,  however,  be  many  exceptions,  since  in  cold  climates  many  mammals 
and  all  reptiles,  as  well  as  a  large  proportion  of  the  mollusca  and  insects,  hibernate, 
and  thus  are  to  a  great  degree  (especially  the  reptiles)  beyond  the  influence  of  excessive 
cold.  In  regard  to  plants,  also,  their  northward  range  seems  to  be  limited  more  by  the 
amount  of  heat  in  summer  than  by  the  cold  of  winter,  particularly  in  the  case  of  annuals. 
As  soon  as  the  sum  of  the  heat  of  summer  is  diminished  to  Bach  a  degree  as  to  be 
insufficient  to  mature  the  plant,  or  to  allow  it  to  ripen  its  fruit,  whether  an  annual,  a 
shrub  or  tree,  it  must  at  that  point  cease  to  propagate,  and  there  find  its  polar  limit. 

\  Professor  A.  E.  Verrill  states  that  he  has  found  the  "  boundaries  between  the 
Canadian  and  AlUghanian  Fauna:"  to  be  4;  coincident  with  a  line  which  shall  indicate 
a  mean  temperature  of  50°  Fahrenheit  during  the  months  of  April,  May,  and  June." 
Proc.  Bost.  Sec.  Nat.  Uist.t  Vol.  XII,  p.  260,  May,  1S66. 
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tion  of  the  faunae  of  this  region  is  to  be  regarded  as  morr-ly  a  pro- 
visional one,  to  be  perfected  as  the  required  data  become  known. 
The  distribution  in  summer  of  the  birds  of  the  United  States,  even  of 
that  portion  situated  east  of  the  Mississippi  River,  is  still  too  little 
known  to  afford  even  there  entirely  satisfactory  data.  The  data  are 
tolerably  full  only  for  the  region  embraced  between  the  St.  Lawrence 
and  the  Upper  Lakes  on  the  north,  and  the  Ohio  River  and  Virginia 
on  the  souih.  Much  is  also  known,  however,  in  regard  to  the  summer 
distribution  of  the  birds  in  the  other  Atlantic  States  ;  but  in  respect  to 
the  whole  region  of  the  lower  Mississippi  and  the  Gulf  States,  the  re- 
corded facts  bearing  on  this  subject  are  lamentably  few.*  The  iso- 
thermal lines  of  even  our  best  climatological  charts  are  also  obviously 
more  or  less  erroneous,  and  are  nowhere  laid  down  with  sufficient  detail 
to  meet  the  wants  of  the  student  of  zoological  geography.  The  follow- 
ing lists  of  those  species  which  by  their  presence  or  absence  determine 
the  facies  of  the  several  fauna?  of  the  Eastern  Province  are  hence  not 
only  often  incomplete,  but  will  in  some  cases,  doubtless,  require  more 
or  less  modification  as  our  knowledge  of  the  subject  increases. f  The 
facts  at  hand  for  the  work  herein  attempted  are,  however,  fai  more  nu- 
merous than  would  at  first  seem  probable  ;  J  and  doubtless  the  general 
conclusions  reached  in  the  following  pages  will  be  in  the  main  substanti- 
ated by  future  investigations. 

Beginning  with  Florida  and  passing  northward,  we  meet  with  the 
following  ornithological  Faunae  :  — 

I.  Floridian  Fauna.  As  stated  in  Part  I  (p.  164),  that  part  of 
Florida  south  of  Lake  George  in  the  interior,  and  of  Cape  Canaveral 

*  The  importance  of  complete  and  carefully  annotated  lists  of  the  birds  of  many 
localities  in  the  South  Atlantic  and  Gulf  States,  and  in  the  Mississippi  Valley,  i*  hence 
clearly  manifest.  Now  that  the  necessity  of  a  precise  knowledge  of  the  habitats  of 
animals  is  so  generally  recognized,  it  is  to  be  hoped  that  every  year  will  add  something 
to  our  knowledge  in  regard  to  these  regions. 

t  This  is  especially  true  in  respect  to  the  Floridian,  Lonislanlan,  and  Carolinian 
Faunae.  Over  this  large  area  I  have  been  unable  to  determine  satisfactorily  the  exact 
southern  limit  of  the  breeding  range  of  any  species.  Their  northern  limit,  however,  is 
readily  approximately  determined. 

J  See  the  Appendix  to  Tart  V  for  a  list  of  the  special  papers  that  have  been  con- 
sulted in  the  present  connection.  In  addition  to  these  papers  the  specimen!  ol  birds  in 
the  collection  of  the  Museum  of  Comparative  /.oology  have  been  of  great  use,  whilst 
many  additional  facts  have  been  gathered  from  correspondents  and  from  other  sources 
not  there  indicated. 
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on  the  coast,  differs  quite  sensibly  in  its  general  faunal  and  floral 
characteristics  from  that  part  of  the  State  situated  farther  to  the  north- 
ward, its  fauna,  especially  the  ornithological  portion,  having  a  decidedly 
West  Indian  or  tropical  aspect,  as  has  also  its  flora.  Dr.  Stimpson  has 
recently  shown  that  on  the  Gulf  coast  of  the  State  the  southern  forms, 
among  the  marine  animals,  extend  considerably  farther  north  than  they 
do  on  the  Atlantic  coast;  *  but  whether  the  warm  waters  of  the  Gulf 
of  Mexico  sensibly  modify  the  land  fauna  of  the  northern  coast  of 
the  Gulf  sufficiently  to  affect  the  distribution  of  the  birds  is  a  point  I 
have  been  as  yet  unable  to  determine.  As  it  seems  probable,  however, 
that  it  does  not  to  any  great  degree,  the  Floridian  Fauna  may  accord- 
ingly be  provisionally  regarded  as  terminating  near  the  latitude  of 
Lake  George. 

The  peculiarities  of  the  bird  fauna  of  Southern  Florida  in  summer  is 
still  too  imperfectly  known  to  admit  of  the  Floridian  ornithological  fauna 
being  fully  characterized.  The  occurrence  within  it  of  the  following 
species  which  do  not  appear  to  extend  much,  if  any,  to  the  north 
of  it,  may  serve  for  the  present  to  distinguish  this  fauna  from  the 
Louisianian. 

Species  limited  in  their  Northward  Range  by  the  Floridian  Fauna. 

1.  Vireosylvia  barbatula.  12.  Starnsenus  cyanocephalus. 

2.  Certhiola  naveola.  13.  Rostrhamus  sociabilis. 

3.  Icterus  vulgaris.  14.  Polyborus  tharus. 

4.  Cyanocitta  floridana.  15.  Aramus  giganteus. 

5.  Tyrannus  dominicensis.  16.  Demiegretta  Fealei. 

6.  Coccygus  minor.  17.  Demiegretta  rufa. 

7.  Crotophaga  ani.  18.  Audubonia  occidentalis. 

8.  "  Crotophaga  rugirostris."  19.  Ibis  rubra. 

9.  Columba  leucocephala.  20.  Phcenicopterus  ruber. 

10.  Zenaeda  amabilis.  21.  Haliplana  fuliginosa. 

11.  Oreopelia  martinica.  22.  Anoiis  stolidus. 

II.  Louisianian  Fauna.  The  Louisianian  Fauna  may  be  pro- 
visionally considered  as  limited  at  the  northward  by  the  isothcral  line 
of  77°  F.,  it  embracing  all  that  part  of  the  United  States  south  of  this 
line  east  of  the  Great  Plains,  except  the  Floridian  Fauna.  Beginning 
on  the  Atlantic  coast  apparently  as  far  north  as  Norfolk,  Virginia,  it  oc- 

*  See  American  Naturalist,  Vol.  IV,  p.  536,  December,  1S70. 
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cupies  a  narrow  belt  thence  southward  along  the  coast,  and  in  the  lati- 
tude of  Columbia,  South  Carolina,  begins  to  expand  to  the  Westward. 
Farther  southward  its  northern  boundary  passes  Co  the  southward  of 
the  mountains  in  Georgia,  west  of  which  it  rises  obliquely  northward, 
and  extends  in  a  narrow  point  up  the  valley  of  the  Mississippi  as  far 
as  the  mouth  of  the  Ohio.  West  of  the  Mississippi  it  bends  again 
somewhat  to  the  southward. 

The  Louisianian  Fauna  hence  embraces  the  coast  of  North  Carolina, 
the  lowlands  of  South  Carolina  and  Georgia,  nearly  all  of  Alabama, 
all  of  Mississippi  and  Louisiana,  nearly  all  of  Arkansas,  Western 
Tennessee,  the  extreme  western  part  of  Kentucky,  Southern  Missouri, 
the  extreme  southern  part  of  Illinois,  and  a  small  portion  of  Eastern 
Texas.  Most  of  the  following  species  range  throughout  its  entire 
extent,  but  appear  farther  to  the  northward  only  as  stragglers.  The 
presence  of  these  species,  and  the  absence  of  those  given  in  the 
preceding  list,  will  serve  to  distinguish  it  from  the  Floridian  Fauna. 
It  is  similarly  distinguished  from  the  Carolinian  Fauua,  as  will  be 
presently  shown. 

Species  limited  in  their  Northward  Range  by  the  Louisianian  Fauna. 

1.  Peucaea  aestivalis.  13.  Chama?pelia  passerina. 

2.  Cyanospiza  ciris.  14.  Cathartes  atratus. 

3.  Quiscalus  major.  15.  Ictinia  niississippiensis. 

4.  Ilehninthophaga  Swainsoni.  16.  Elanus  leucurus. 

5.  Ilehninthophaga  Bachmani.  17.  Demiegretta  ludoviciana. 

6.  ?Prothonotaria  eitrea,  18.  Platalea  ajaja. 

7.  Dendroeea  dominica.  19.  Ibis  alba. 

8.  Sitta  pusilla.  20.  Tantalus  loculator. 

9.  Antrostomus  carolinensis.  21.  Porzana  jamaieensis. 

10.  Campephilus  principalis.  22.  Plotus  anhinga. 

11.  Picas  borealis.  23.  Graculufl  floridanus. 

12.  Conurus  carolinensis.  24.   Pullinus  ohscurus. 

III.  Carolinian  Fauna.  The  Carolinian  Fauna  extends  from 
the  northern  boundary  of  the  Louisianian  Fauna  northward  to  about 
the  isotheral  line  of  71°  F.  On  the  Atlantic  coast  this  fauna  includes 
Long  Island  and  a  small  portion  of  Southeastern  New  York,  which 
form  its  northern  limit.  In  New  Jersey  it  is  restricted  to  the  low- 
lands, extending  westward  in  Southern  Pennsylvania,  Maryland,  and 
Virginia  to  the  Appalachian  highlands.      It  embraces  the  middle  por- 
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tion  of  the  Carolinas,  and  a  narrow  belt  in  Northern  Georgia.  "West 
of  the  Appalachian  highlands  its  northern  boundary  sweeps  to  the 
northeastward  as  far  as  Northern  Ohio,  and  thence  runs  westward,  pro- 
bably along  the  water-shed  of  that  State  ;  rising  somewhat  to  the  north- 
ward in  passing  farther  west,  it  crosses  Michigan  near  the  southern 
border  of  that  State,  and  embraces  a  portion  of  Southern  Wisconsin 
and  Southern  Minnesota. 

The  Carolinian  Fauna  hence  embraces  Long  Island  and  Southeastern 
New  York,  the  greater  part  of  New  Jersey,  all  of  Delaware,  a  small 
portion  of  Southeastern  Pennsylvania,  the  greater  part  of  Maryland 
and  East  Virginia,  all  of  North  Carolina,  except  the  extreme  eastern 
and  western  portions,  the  northwestern  half  of  South  Carolina,  a  narrow 
belt  of  Northern  Georgia  south  of  the  mountains,  the  eastern  part  of 
Tennessee,  the  larger  part  of  West  Virginia,  nearly  all  of  Ohio  and 
Kentucky,  all  of  Indiana,  nearly  all  of  Illinois,  a  narrow  strip  of 
Michigan  and  Wisconsin,  nearly  all  of  Iowa  and  the  greater  part  of 
Missouri,  and  the  eastern  portions  of  Nebraska  and  Kansas.  It  also 
occupies  the  lower  Appalachian  valleys. 

It  is  distinguished  from  the  Louisianian  Fauna  by  the  absence  of  the 
species  mentioned  in  the  preceding  list,  and  by  the  presence  of  those 
given  in  the  list  next  following.  The  features  distinguishing  it  from 
the  Alleghanian  will  be  presently  given  in  the  diagnosis  of  that  fauna. 

Species  limited  in  their  Northward  Range  by  the  Carolinian  Fauna* 

1.  Cardinalis  virginianus.  14.  Corvus  ossifragus. 

2.  Euspiza  americana.  15.  Centurus  carolinus. 

3.  Guiraca  cserulea.  16.  Stelgidopteryx  sempennis. 

4.  Helmitherus  vermivorus.  1 7.  Nauclerus  furcatus. 

5.  Icteria  virens.  18.  Strix  flammea. 

6.  ?Prothonotaria  citrea.  19.  Cathartes  aura. 

7.  Wilsonia  mitrata.  20.  JEgialitis  Wilsonina. 

8.  ?Dendrceca  cserulea.  21.  Gallinula  galeata. 

9.  Pyranga  iestiva.  22.  Gallinula  martinica, 

10.  Mimufl  polyglottus.  23.  Garzetta  candidissima, 

11.  Thryothorus  ludovicianus.  24.  Herodias  egret t a. 

12.  Polioptila  cc-erulca.  25.  Florida  cserulea. 

13.  Lophopha.ies  bicolor.  26.  Nyctherodius  violaceus. 

*  A  few  of  these  species  occur  as  stragglers  in  the  Alleghanian  Fauna. 
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27.  Radius  cicgans.  31.  Himantopus  nigricollis. 

28.  Rallui  crepitans.  32.   Sterna  ar.im-.i. 

29.  VILomutopus  palli.it  us  33.  Uhynehops  nigra. 

30.  Recurvirostra  americana. 

IV.  Alleghanian  Fauna.  The  Alleghanian  Fauna  bafl  the  Car- 
olinian for  its  southern  boundary.  Its  northern  boundary,  from  the 
ample  data  for  its  determination  at  the  eastward,  appears  to  nearly  coin- 
cide with  the  isotheral  line  of  Go0  P.  It  is,  however,  an  extremely  Irreg- 
ular line,  with  abrupt  and  deep  sinuosities.  Beginning  on  the  coast  to 
the  eastward  of  the  Penobscot  Bay,  it  sweeps  first  somewhat  to  the 
northeast,  nearly  or  quite  reaching  Bangor;  thence  passing  westward 
and  southward,  it  follows  the  northern  boundary  of  the  lowlands  through 
Southern  Maine  and  Southern  New  Hampshire.  In  the  Connecticut 
valley  it  rises  farther  to  the  northward,  and  in  its  southern  descent 
skirts  the  eastern  base  of  the  Green  Mountains,  passing  to  the  south- 
ward and  westward  of  these  highlands  in  Connecticut,  and  thence 
abruptly  to  the  northward.  Skirting  the  eastern  boarder  of  the  Charn- 
plain  valley,  it  continues  still  northward  to  the  valley  of  the  St.  Law- 
rence as  far  as  Quebec  ;  thence  turning  again  southwest  ward,  it  passes 
along  the  northern  border  of  the  lowlands  east  of  the  Lawrentian  Hills 
(including  the  valley  of  the  Ottawa),  and  crosses  the  southern  peninsula 
of  Michigan  near  the  forty-fifth  parallel;  continuing  thence  northwest- 
ward it  passes  near  Fort  Ripley.  Reaching  the  valley  of  the  Red  River 
of  the  North,  it  turns  abruptly  to  the  northward,  enclosing  the  lowlands 
around  Lake  Winnipeg  and  embracing  the  valley  of  the  Saskatchewan 
and  those  of  its  northern  and  southern  branches,  passing  westward 
till  it  meets  the  higher  plateau  forming  the  eastern  slope  of  the  Rocky 
Mountains.  This  may  be  considered  as  approximately  the  northern 
boundary  of  the  Alleghanian  Fauna;  the  physical,  climatic,  and  phyto- 
zoblogical  character  of  the  interior  of  British  North  America  being  at 
present  too  imperfectly  known  to  render  it  easy  to  determine  definitely 
the  northwestern  limit  of  the  Alleghanian  Fauna.* 

*  As  already  stated,  the  mean  temperature  of  the  breeding  Mason  (May,  June,  and 
July)  has  been  taken  as  limiting  the  breeding  range  of  the  species.  But  this  criterion 
associates  regions  whirl)  have  vorv  different  climatic  peculiarities,  when  the  temperature 
of  the  whole  year  is  considered,  the  isotheral  lines  diverging  more  widely  from  the 
isothermal  or  yearly  lines  in  the  interior  than  on  the  Atlantic  coast.  While  in  the. 
Winnipeg  basin  the  summer  heat  is  sufficient  to  ripen  corn  and  to  permit  of  the  cultiva- 
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The  Alleghanian  Fauna  hence  includes  all  of  Southern  New  England, 
except  the  higher  parts  of  the  Green  Mountain  ranges,  including  even 
the  southern  third  of  Maine  and  a  considerable  part  of  New  Hamp- 
shire and  Vermont ;  all  of  New  York,  except  the  higher  portions  of  the 
Adirondacks  and  the  southeastern  extremity  of  that  State  (which  be- 
longs to  the  Carolinian  Fauna),  all  the  lowlands  of  the  Canadas,  as  far 
east  at  least  as  the  vicinity  of  Quebec ;  the  northern  border  of  Ohio, 
the  greater  part  of  Wisconsin  and  Minnesota  (in  fact,  very  nearly  all 
of  these  two  States),  and  the  valleys  of  the  Red  River  of  the  North, 
the  Assinniboine,  and  large  portions  of  the  valleys  of  the  Saskatchewan 
and  its  two  main  branches,  including  also  the  extensive  lowlands  sur- 
rounding Lake  Winnipeg.  It  also  embraces  all  the  Appalachian  high- 
lands southward  to  Georgia,  except  the  higher  parts  (which  belong  to 
the  Canadian  Fauna),  and  hence  includes  a  large  part  of  Pennsylvania, 
the  greater  part  of  the  highlands  of  Maryland,  Virginia,  and  the  Caroli- 
nas.  The  isolated  areas  within  this  region  belonging  to  the  Canadian 
Fauna  are  the  highlands  of  Northeastern  New  York,  and  the  most 
elevated  parts  of  Pennsylvania,  the  Virginias,  North  Carolina,  and 
Georgia.  The  northwestern  part  of  New  Jersey  seems  also  to  belong 
to  the  Canadian  Fauna. 

The  Alleghanian  Fauna  is  characterized  by  the  absence  of  those 
species  already  mentioned  as  finding  their  northern  limit  within  the 
Carolinian  Fauna,  by  the  presence  of  those  mentioned  below  as  limited 
in  their  northward  range  by  the  Alleghanian  Fauna,  and  by  the 
absence  of  a  considerable  number  which  occur  abundantly  in  the  Cana- 
dian Fauna.  It  is  further  distinguished  from  the  Carolinian  Fauna  by 
the  occurrence  within  it  in  the  breeding  season  of  the  species  enumer- 

tion  of  tobacco,  the  winter  climate  is  almost  arctic,  ice  remaining  in  the  lakes  in  shel- 
tered places  till  late  in  May.  Yet  in  summer  the  Winnipeg  district  is  frequented 
by  birds  that  find  their  northern  range  limited  on  the  Atlantic  coast  to  Southern  Maine, 
where  the  winters  are  much  shorter  and  the  cold  far  less  severe  than  on  the  prairies  of 
the  Saskatchewan.  The  same  continental  character  of  the  climate  of  the  interior 
is  similarly  seen  as  far  south  as  the  prairies  of  the  Upper  Mississippi,  to  which  the 
northern  birds  descend  in  winter  in  greater  numbers  and  with  greater  regularity  than 
in  the  corresponding  latitudes  near  the  Atlantic  coast.  A  limitation  of  the  ornithologi- 
cal faunas  by  the  distribution  of  the  birds  in  winter, —  in  other  words,  by  their  maxi- 
mum range,  —  would  hence  differ  considerably  from  the  circumscription  of  these  faunas 
based  on  the  breeding  range  of  the  species.  This  remark  applies,  of  course,  not  only 
to  the  present  fauna  ( Alleghanian),  but  to  Eastern  North  America  as  a  whole,  especially 
to  that  portion  north  of  the  Louisianian  Fauna. 
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ated  in  the  second  list  next  subjoined,  to  which  the  present  fauna  forma 
the  southern  limit  of  their  breeding  range. 


1    Species  limited  in  their  Northward  Range  by  the  Alleghanian  Fauna/ 


1.  Turdus  mustelinus. 

2.  Sialia  sialis. 

3    Pyranga  rubra. 

4.  Dendroeca  discolor. 

5.  Lanivireo  flavifrons. 

6.  Vireo  noveboracensis. 

7.  Troglodytes  aedon. 

8.  Harporhynchus  rufus. 

9.  Cyanospiza  cyanea. 

10.  Pipilo  erythrophthalmus. 

11.  Spizella  pusilla. 

12  Coturniculus  passerinus. 

13  Ammodromus  caudacutus 
14.  Ammodromus  maritimus. 


15.  Icterus  Baltimore. 

16.  Icterus  Bpnrins. 

17.  Sturnella  ludoviciana. 

18.  ?Antrostomus  vociferus. 

19.  Zemedura  carolinensis. 

20.  Cupidonia  cupido. 

21.  Ortyx  virgin iauus. 

22.  Meleagris  gallopavo. 

23.  Ardetta  exilis. 

24.  Rallus  virginianus. 

25.  Chrcecocephalus  atricilla. 

26.  Sterna  paradisea. 

27.  Hydrochelidon  fissipes. 


2.  Species  limited  by  the  Alleghanian  Fauna  in  their  Southward  Range  in 

the  Breeding  Season. 


1.  Turdus  fuscescens. 

2.  Dendroeca  pennsylvanica. 
3    Parula  americana. 

4.  Helminthophaga  ruficapilla. 

5.  Helminthophaga  chrysoptera. 

6.  Ilirundo  bicolor. 

7.  Lanivireo  solitarius. 

8.  Carpodacus  purpureus. 

9.  Melospiza  palustris. 

10.  Passerculus  savanna. 

11.  Dolichonyx  oryzivorus. 

12.  Contopus  borealis. 

13.  Empidonax  minimus. 

14.  Empidonax  flaviventris. 

15.  Pedioecetes  phasianellus^ 


16.  Rallus  virginianus. 

17.  Porzana  Carolina. 
8.  iEgialitis  melodus. 

19.  Nettion  carolinensis. 

20.  Querquedula  discors. 

21.  Mareca  americana. 

22.  Anas  bosehas. 

23.  Anas  obscura. 

24.  MergUS  merganser. 

25.  Lophodytea  cueullatus. 

26.  Bernicla  canadensis, 

27.  Colymbus  ton juat us. 

28.  Podilymbua  podicepa. 

29.  Larua  argentatoa. 

30.  Sterna  macrura. 


*  A  few  of  the  species  mentioned  in  this  list  are  more  or  less  frequent  strangers  into 
the  Canadian  Fauna,  but  none  of  them  seem  to  occur  there  except  us  irregular  and 
infrequent  visitors. 
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V.  Canadian  Fauna.  The  next  fauna  to  the  northward  of  the 
Alleghanian  is  the  Canadian.  The  southern  boundary  of  the  Canadian 
is  hence,  of  course,  the  northern  limit  of  the  Alleghanian,  which  bound- 
ary has  been  already  defined.  Its  northern  limit  coincides  very  nearly 
with  the  isotheral  line  of  57°  F.  The  region  to  the  northward  of  the 
Alleghanian  Fauna  is  unfortunately  too  little  known  to  permit  of  a 
very  satisfactory  determination  of  the  northern  boundary  of  either  the 
Canadian  Fauna  or  of  the  fauna?  to  the  northward  of  the  Canadian. 
On  the  Atlantic  coast  the  Canadian  Fauna  appears  to  embrace  the 
greater  part  of  Newfoundland,  nearly  or  quite  all  of  Nova  Scotia*  and 
New  Brunswick,  Northern  New  England,  including  the  crests  of  the 
Green  Mountain  ranges  southward  to  Connecticut,  the  greater  part  of 
the  province  of  Quebec,  including  the  Lower  St.  Lawrence  valley  as 
far  up  as  the  city  of  Quebec,  the  southern  slope  of  the  Height  of  Land 
in  Northern  Ontario,  and  the  highlands  on  both  sides  of  Lake  Superior. 
To  the  southward  it  also  embraces  as  outlying  islands  the  Adirondacks 
of  Northern  New  York,  and  the  higher  crests  of  the  Appalachians 
southward  to  Georgia.  To  the  northward  it  probably  extends  nearly 
to  the  summit  of  the  Height  of  Land,  and  may  embrace  part  of  the  low- 
lands bordering  the  southwestern  shore  of  Hudson's  Bay.  Its  northern 
boundary  hence  sweeps  northwestward  in  the  interior  nearly  or  quite 
to  Fort  Resolution,  on  the  southern  shore  of  Great  Bear  Lake. 

The  Canadian  Fauna,  as  above  limited,  may  be  characterized  as  fol- 
lows. It  is  distinguished  from  the  Alleghanian  Fauna  by  the  absence 
of  the  species  mentioned  above  as  limited  in  their  northward  range  by 
that  fauna,  and  by  the  presence  in  the  breeding  season  of  those  men- 
tioned in. the  first  subjoined  list;  from  the  Hudsonian  Fauna  by  the 
presence  of  those  given  in  the  second  subjoined  list,  and  by  the  absence 
of  those  given  in  the  first  list  under  the  Hudsonian  Fauna.  It  is 
further  distinguished  by  its  forming  the  breeding  haunts  of  a  large  pro- 
portion of  the  Sylvicolidce,  especially  of  the  species  of  Dendrceca, 
several  of  which  are  in  summer  mainly  restricted  to  it. 

*  Nova  Scotia,  zoologically  considered,  presents  somewhat  anomalous  characters. 
In  summer  a  number  of  birds  which  are  reported  as  eiflier  rare  or  accidental  at  Calais, 
Me.,  are  represented  as  common  summer  residents  in  Nova  Scotia,  while  other  northern 
species  breed  there  in  numbers  which  do  not  usually  breed  at  localities  where  the  other 
species  referred  to  are  summer  residents.  The  half-insular  position  of  Nova  Scotia  is 
doubtless  the  explanation  of  the  fauna!  peculiarities  above  mentioned. 
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Species  limited  by  the  Canadian  Fauna  in  their  Southward  Range  in  the 

Breeding  Season. 


Tunlus  Pallasi. 
Turdus  Swainsoni. 
Regulus  satrapa. 
Kegulus  calendula. 
Dendrocea  castanea. 
Dendrocea  Blackburniae. 
Dendrccca  coronata. 
Dendrccca  caerulescen 
Dendrccca  striata. 
Dendrccca  palmarum. 
Dendrocea  maculosa. 
Euthlypis  canadensis. 
Troglodytes  hyemalis. 
Parus  hudsonicus. 
Pinicola  enucleator. 
Curvirostra  americana. 
Curvirostra  leucoptera. 
Chrysomitris  pinus. 
Zonotrichia  leucophrys. 
Zonotricliia  albicollis. 
Junco  hyemalis. 
Spizella  monticola. 
Passerella  iliaca. 
Scolecophagus  ferrugineus. 
Perisoreus  canadensis. 
Picoides  hirsutus. 
Picoides  arcticus. 
Falco  columbarius. 
Astur  atricapillus. 
Surnia  ulula. 
Xyctale  Tengmalmi. 


32.  Tetrao  canadensis. 

33.  Calidris  arenaria. 

34.  Macrorhamphus  griseus. 

35.  Fhalaropus  Wilsoni. 

36.  Aythya  vallisncria. 

37.  Aythya  americana. 

38.  Fulix  marila. 

39.  Fulix  collaris. 

40.  Erismatura  rubida. 

41.  Bucephala  clangula. 

42.  Bucephala  albeola. 

43.  ]\Ier<>;us  serrator. 

44.  Somateria  mollissima. 

45.  Cymochorea  leucorrhea. 

46.  Puffinus  an<i;lorum. 

47.  Larus  marinus. 

48.  Rissa  tridactylus. 

49.  ?ChrcEcocephalus  Philadelphia. 

50.  Pelecanus  erythrorhynchus. 

51.  Sula  bassana. 

52.  Graculus  carbo. 

53.  Graculus  dilophus. 

54.  Podiceps  cristatus. 

55.  Podiceps  cornutus. 

56.  Podiceps  Ilolbdlli. 

57.  Fratercula  arctica. 

58.  Utamania  torda. 

59.  Uria  grylle. 

60.  Lomvia  ringVUk 

61.  Lomvia  svarbag. 


2.  Species  limited  by  the  Canadian  Fauna  in  their  Northward  Range. 

1.  ?Turdus  Pallasi.  7.  Euthlypis  canadensis. 

2.  Mimus  carolinensis.  8.  Parus  atricapillu 

3.  Dendrocea  virens.  9.   Chrysomitris  tristi--. 

4.  Dendrocea  cacrulescens.  10.  Chrysomitris  pinus. 

5.  Dendrocea  castanea.  11.  Curvirostra  americana, 

6.  Dendroeca  Blackburniae.  12.  Poocsetes  gramineus. 
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13.  Melospiza  melodia.  25.  Accipiter  Cooperi. 

14.  Melospiza  palustris.  26.  ?Syrnium  nebulosum. 

15.  Dolichonyx  oryzivorus.  27.  Butorides  virescens. 

16.  Tyrannus  carolinensis.  28.  Porzana  Carolina. 

17.  Myiarchus  crinitus.  29.  JEgialitis  vociferus. 

18.  Contopus  virens.  30.  JEgialitis  melodus. 

19.  Trochilus  colubris.  31.  Philohela  minor. 

20.  Antrostomus  vociferus.  32.  Actiturus  Bartramius. 

21.  Sayornis  fuscus.  33.  Aix  sponsa. 

22.  Cyanura  cristata.  34.  Chaulelasmus  streperus. 

23.  Buteo  lineatus.  35.  Aythya  vallisneria. 

24.  Buteo  pennsylvanicus.  36.  Hydrochelidon  fissipes. 

VI.  Hudsonian  Fauna.  The  next  ornithological  fauna  north  of 
the  Canadian  may  well  be  termed  the  Hudsonian  Fauna.  Its  northern 
limit  seems  to  nearly  coincide  with  the  isotheral  line  of  50°  Fahrenheit, 
its  southern  limit  being  the  isotheral  of  57°,  or  the  northern  boundary 
of  the  Canadian  Fauna.  It  will  include  at  least  the  southern  third  of 
Labrador,  the  northern  peninsula  of  Newfoundland,  Anticosti  Island, 
the  more  elevated  parts  of  the  Height  of  Land  separating  the  low- 
lands bordering  Hudson's  Bay  from  the  lowlands  of  the  St.  Lawrence 
and  the  Winnipeg  district,  and  the  basin  of  the  Mackenzie's  from  Lake 
Athabasca  to  a  point  considerably  north  of  Fort  Simpson,  extending  in 
the  Mackenzie's  River  valley  some  distance  within  the  Arctic  Circle, 
probably  to  the  Arctic  coast.  Extending  still  westward,  it  embraces 
the  valleys  of  Liard's  and  Peel's  Rivers,  and  probably  the  valley  and 
adjoining  lowlands  of  the  Youkon,  including  the  greater  part  of  that 
portion  of  the  Territory  of  Alaska  situated  to  the  southward  of  the 
Arctic  Circle.  In  other  words,  that  portion  of  boreal  America  situ- 
ated between  the  Canadian  Fauna  and  the  Barren  Grounds.  It  is 
far  from  certain  that  a  western  or  Alaskan  Fauna  will  not  have  to 
be  separated,  embracing  all  the  more  temperate  portions  of  Alaska. 
Although  strictly  western  species  occur  here,  they  appear  to  be  con- 
fined mainly  to  the  western  coast  and  the  lower  part  of  the  Youkon 
valley.  The  faunal  differences  between  the  western  shore  of  Alaska 
and  the  valley  of  Mackenzie's  River  become  far  greater  when  the 
marine  species  are  taken  into  account,  even  if  only  the  birds  and 
mammalia  are  considered.  The  Pacific  coasts  of  Alaska  and  Si- 
beria have   many  species  peculiar  to   the   shores   of  those   countries 
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and  to  the  intervening  islands,  constituting  a  distinct  fauna,  whirh 
may  well  be  called  the  Aleutian  Fauna.  The  mingling  of  Asiatic 
and  American  species  forms  its  distinctive  feature.  There  is  also  a 
slight  commingling  of  western  species  in  the  valley  of  the  Mac- 
kenzie's River,  as  there  is  also  in  the  valley  of  the  Saskatchewan. 
The  Iludsonian  Fauna  doubtless  embraces  outlying  islands  in  the 
Canadian  Fauna,  as  the  upper  part  of  the  White  Mountains,  and  the 
summits  of  some  of  the  higher  peaks  of  the  Adirondack^.  The 
southern  point  of  Greenland  embraces  many  species  common  to  the 
Iludsonian  Fauna,  and  though  Greenland  belongs  almost  wholly  to  the 
Arctic  Realm,  its  extreme  southern  portion  is  doubtless  Iludsonian.* 

The  Hudsonian  Fauna  being  coextensive  northward  with  the  limit 
of  forest-trees,  it  forms  the  northern  limit  of  distribution  of  all  the 
species  of  birds  whose  mode  of  life  renders  them  dependent  upon  a 
forest  vegetation.  The  distinction  between  the  Hudsonian  Fauna  and 
the  Arctic  Realm,  as  well  as  between  the  Temperate  Realm  and  the 
Arctic  Realm,  is  hence  a  strongly  marked  one,  nearly  one  hundred 
species,  nearly  all  of  them  land  birds,  finding  their  northern  limit  of 
distribution  near  the  polar  limit  of  forests,  or  at  least  within  the  Hud- 
sonian Fauna. 

The  Hudscnian  Fauna  may  be  distinguished  from  the  Canadian  by 
the  absence  of  the  species  given  in  the  preceding  lists  and  by  the 
presence  of  those  enumerated  in  the  first  of  the  lists  next  subjoined, 
and  from  the  Arctic  Realm  by  the  presence  of  those  given  in  the 
second  list  below. 

1.  Species  limited  by  the  Hudsonian  Fauna  in  their  Southward  Range  \n  the 

Breeding  Season. 

1.  Anthus  ludovicianus.  9.  ?Picoidefl  arcticus. 

2.  Saxicola  uenanthe.  10.  ?Picoidefl  hirsutus. 

3.  Ampelis  garrula.  11.  Falco  candicana 

4.  JEgiothus  linaria.  12.  Archibuteo  lagopna 

5.  Pleetrophanes  lapponicus.  13.  Syrnium  cineretuxki 

6.  Pleetrophanes  nivalis.  1 1.  Nyctea  nivea. 

•  7.  Pleetrophanes  pictus.  15.  Lagopus  albna 

8.  Leucosticte  tephrocotis.  16.  Lagopus.  rupestria 

*  For  remarks  respecting  the  similarity  of  the  Fauna  of  Northern  Labrador  and 
Southern  Greenland,  see  Dr.  A.  S.  Packard,  Proc.  Bost.  Soc.  Xat.  Hist.,  Vol.  X,  p.  255, 
1866. 
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1 7.  Charadrius  virginicus. 

18.  iEgialitis  semipalmatus. 

19.  Squartarola  helvetica. 

20.  Strepsilas  interpres. 

21.  Actodromas  maeulata. 

22.  Actodromas  Bonapartei. 

23.  Actodromas  minutilla. 

24.  Ereunetes  pusillus. 

25.  Anser  Gambeli. 

26.  Anser  hyperboreus. 


27.  Bernicla  brenta. 

28.  Dafila  acuta. 

29.  Harelda  glacialis. 

30.  Somateria  spectabilis. 

31.  Pelionetta  perspicillata. 

32.  Procellaria  glacialis. 

33.  Sterna  caspia. 

34.  Larus  glaucus. 

35.  Colymbus  septentrionalis. 

36.  Stercorarius  parasiticus. 


2.  Species  limited  in  their  Northward  Range  by  the  Hudsonian  Fauna. 


1.  Turdus  migratorius. 

2.  Turdus  Swainsoni. 

3.  Regulus  calendula 

4.  Regulus  satrapa. 

5.  Helminthophaga  ruficapilla. 

6.  Helminthophaga  peregrina. 

7.  Helminthophaga  celata. 

8.  Seiurus  aurocapillus. 

9.  Seiurus  noveboracensis. 

10.  Dendroeca  coronata. 

11.  Dendroeca  striata. 

12.  Dendroeca  aestiva. 

13.  Dendroeca  maculosa. 

14.  Dendroeca  palmarum. 

15.  Wilsonia  pusilla. 

16.  Setophaga  ruticilla. 

1 7.  Hirundo  horreorum. 

18.  Hirundo  lunifrons. 

19.  Hirundo  bicolor. 

20.  Ampelis  garrula. 

21.  Collurio  borealis. 

22.  Vireo  olivaceus. 

23.  Vireo  gilvus. 

24.  Parus  hudsonicus. 

25.  Pinicola  enucleator. 

26.  Curvirostra  leucoptera. 

27.  ^Eo-iothus  Hnaria. 

28.  Plectrophanes  nivalis. 

29.  Plectrophanes  lapponicus. 


30.  Plectrophanes  pictus. 

31.  Passerculus  savanna. 

32.  Zonotrichia  leucophrys. 

33.  Zonotrichia  albicollis. 

34.  Junco  hyemalis. 

35.  Spizella  monticola. 

36.  Spizella  socialis. 

37.  Melospiza  Lincolnii. 

38.  Passerella  iliac  a. 

39.  Molothrus  pecoris. 

40.  Ageisms  phoeniceus. 

41.  Scolecophagus  ferrugineus. 

42.  Quiscalus  purpureus. 

43.  Corvus  corax. 

44.  Corvus  americanus. 

45.  Pica  caudata. 

46.  Perisoreus  canadensis. 

47.  Contopus  borealis. 

48.  Empidonax  minimus. 

49.  Empidonax  Traillii. 

50.  Picus  villosus. 

51.  Picus  pubescens. 

52.  Picoidea  hirsutus. 

53.  Picoides  arcticus. 

54.  Sphvrapicus  varius. 

55.  Hylotomus  pileatus. 

56.  Colaptes  auratus. 

57.  Chordeiles  popetue. 

58.  Ceryle  alcyon. 
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59.  Falco  candicans. 

60.  Falco  peregrinus. 

61.  Falco  columbarius. 

62.  Falco  sparverius. 

63.  Astur  atricapillus. 

64.  Archibuteo  lagopus. 

65.  Buteo  borealis. 

66.  Accipiter  fuscus. 

67.  Circus  cyaneus. 

68.  Bubo  vinnnianus. 

69.  Otus  vulgaris. 

70.  Otus  brachyotus. 

71.  Ectopistes  migratori 

72.  Tetrao  canadensis. 

73.  Pedioecctcs  pbasianellus. 

74.  Bonasa  umbellus. 

75.  Lagopus  lcucurus. 

76.  ?Grus  americanus. 

77.  Gallinajjo  Wilsoni. 


78.  Biacrorhamphiu  griscus. 

79.  Ereunetea  pu.-illus. 

80.  Gambetta  mdanoleuca. 

81.  Gambetta  Aavip 

82.  Triniroides  macularius. 

83.  Limosa  budsonica. 

84.  Porzana  Carolina. 

85.  Fulica  americana. 

86.  ?Dafila  acuta. 

87.  Nettion  carolinensis. 

88.  Querquedula  discors. 

89.  Spatula  clypeata. 

90.  Mareca  americana. 

91.  Fulix  marila. 

92.  Fulix  collaris. 

93.  Erismatora  rubida. 

94.  Lopbodytcs  cucullatus. 
.  95.  Graculus  dilopbus. 

96.  Pelecanus  erythrorhyncbus. 


VII.  American  Arctic  Fauna.  The  Arctic  Realm  may  be 
considered  as  occupying  that  portion  of  the  northern  hemisphere 
north  of  the  isotheral  of  50°  F.  Though  presenting  a  great  uniformity 
of  character  throughout  its  extent,  it  seems  to  be  divisible  into 
four  faunae,  —  an  American  Arctic  Fauna,  an  Americo-Asiatic  Fauna, 
an  F^uropeo-Asiatic  Arctic  Fauna,  and  an  Europeo-American  Arctic 
Fauna,  the  second  and  fourth  being  essentially  marine.  While  a  few 
species  of  mammals  seem  to  be  almost  wholly  restricted  within  the. 
Arctic  Realm,  it  contains  but  few  resident  birds,  and  no  species  of 
birds  seem  to  be  wholly  confined  to  it,  even  in  the  breeding  season. 
The  following  species  are  reported  to  range  to  the  Arctic  coast  of 
North  America,  the  most  of  which  have  been  observed  at  Melville 
Island  and  in  Greenland.  The  greater  part  are  Xatatores  and  Grallce, 
the  only  commonly  so-called  laqd  birds  being  two  or  three  species  of 
grouse,  a  sparrow  or  two,  and  a  few  hawks  and  owls. 


Species  found  in  the  American  Arctic  Fauna  in  the  Breeding  Season. 

1.  Cotyle  riparia.  4.  Ilaliaetus  leueocophalus. 

2.  Corvus  corax.  5.  Pandion  haliaetus. 

3.  Aquila  chrysaetos.  6.  Nyetea  nivea. 
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7.  ?Surnia  ulula. 

8.  Tetrao  canadensis. 

9.  Lagopus  albus. 

10.  Lagopus  rupestris. 

11.  Grus  canadensis. 

12.  Botaurus  lentiginosus. 

13.  Charadrius  virginicus. 

14.  iEgialitis  semipalmatus. 

15.  Strepsilas  interpres. 

16.  Phalaropus  fulicarius. 

17.  Calidris  arenaria. 

18.  Tringa  canutus. 

1 9.  Pelidna  "  americana." 

20.  Arquatella  maritima. 

21.  .Cygnus  "  americanus." 

22.  Anser  hyperboreus. 

23.  Anser  Gambeli. 

24.  Bernicla  canadensis. 

25.  Anas  boschas. 

26.  Bucephala  albeola. 

27.  Bucephala  clangula. 

28.  Histrionicus  torquatus. 

29.  Harelda  glacialis. 

30.  Melanetta  velvetina. 

31.  Pelionetta  perspicillata. 

32.  CEdemia  "  americana." 


33.  Somateria  spectabilis. 

34.  Somateria  mollissima. 

35.  Buphagus  skau  Coues. 

36.  Stercorarius  pomarinus. 

37.  Stercorarius  parasiticus. 

38.  Stercorarius  Buffoni  Coues. 

39.  Fulmarus  glacialis. 

40.  Larus  argentatus. 

41.  Larus  glaucus. 

42.  Larus  leucopterus. 

43.  Rissa  tridactyla. 

44.  Pagophila  eburnea. 

45.  Xema  Sabini. 

46.  Sterna  arctica. 

47.  ?Sula  bassana. 

48.  Colymbus  septentrionalis. 

49.  Colymbus  arcticus. 

50.  Colymbus  torquatus. 

51.  Utamania  torda. 

52.  Fratercula  glacialis. 

53.  Lunda  cirrhata. 

54.  Mergulus  alle. 

55.  Uria  grylle. 

56.  Lorn  via  troile. 

57.  Lomvia  ringvia. 

58.  Lomvia  svarbag. 


The  Faunae  of  the  Eastern  Province  considered  in  Reference  to  the 
Distribution  of  the  Mammals  and  Reptiles. 

The  faunoe  of  the  Eastern  Province  of  the  North  American  Region 
above  characterized  from  the  distribution  of  the  birds  seem  to  be 
equally  well  marked  as  natural  zoological  districts  by  the  distribution 
of  the  mammals  and  reptiles.  About  the  same  proportionate  number 
of  mammals  are  limited  similarly  with  the  birds  in  regard  to  their 
northward  and  southward  distribution.  The  correspondence  in  the 
geographical  limitation  of  the  species  of  the  two  groups  will  be 
briefly  shown  by  the  following  remarks  respecting  the  range  of  the 
mammals. 

The  Arctic  Realm  is  well  known  to  be  characterized  by  a  few  species 
nearly  or  quite  restricted  to  it,  as  the  polar  bear  (  Ursus  maritimus), 
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the  artic  fox  (Vulpcs  lagopus),  the  musk  ox  (Ovibos  moschatus),  the 
lemmings  (Myodes),  the  small  northern  race  of  the  caribou  or  reindeer, 
the  Eskimos,  etc. 

The  lludsonian  Fauna  forms  the  southern  limit  of  the  polar  hare 
(Lepus  glacialis)  and  the  northern  limit  (at  least  in  winter)  of  the 
Lynx  canadensis,  Mustela  "  americana,"  Mustela  Pemxintii,  Putorius 
vulgaris,  Putorius  ermineus,  Ursus  "  americanus"  Ursus  "  horribilis," 
Sciurus  hudsonius,  Arctomys  monax,   Vespertilio  subulatus,  and  others. 

The  Canadian  Fauna  forms,  at  present,*  the  southern  limit  of  Mustela 
Pennatii,  Mustela  "americana"  Gulo  luscus,  Arvicola  xanthognulhus, 
Erethizon  dorsatus,  Alces  malchis,  Rangifer  tarandus,  etc.,  and  the 
northern  limit  of  Felis  concolor,  Lynx  rufus,  Mephitis  mephitica,  Pro- 
cyon  lotor,  Bos  americanus,  Condylura  cristata,  Blarina  brevicauda, 
and  others. 

The  Alleghanian  Fauna  forms  the  southern  limit  of  Lynx  cana- 
densis, Sciurus  hudsonius,  Arvicola  Gapperi,  Jacidus  hudsonius,  Lepus 
americanus,  Cervus  canadensis,  Sorex  platyrhinus,  Condylura  cristata, 
and  doubtless  of  several  other  species;  and  the  northern  limit  of  Sciu- 
rus carolinensis,  Lepus  sylvalicus,  Arvicola  pinetorum,  Cervus  virgini- 
anus,  Scalops  aquaticus,  etc. 

The  Carolinian  Fauna  forms  the  southern  limit  of  Mustela  vulgaris, 
Tamias  striatus,  Arctomys  monax,  and  Fiber  zibethicus ;  and  the  north- 
ern limit  of  Vulpes  virginianus,  Nycticejus  crepusadaris,  Didelphys 
virginiana,  etc. 

The  Louisianian  Fauna  seems  to  form  the  southern  limit  of  Putorius 
vison,  Blarina  brevicauda,  Scalops  aquaticus,  and  doubtless  thus  limits 
several  other  species,  though  not  a  small  proportion  of  those  which 
occur  in  this  fauna  range  also  into  South  Florida,  or  into  the  Floridian 
Fauna.  The  Louisianian  Fauna  limits  the  northward  range  of  Xeo- 
toma  Jloridana,  Reithrodon  humilis,  Sigmodon  hispid  us,  Ilesperomys 
palustris,  Geomys  pineti,  and  Lepus  palustris. 

In  respect  to  reptiles,  a  similar  proportion  of  species  are  limited  in 
either  their  northward  or  southward  range  by  each  fauna.  Several 
species  of  batrachians  range  into  the  Hudsonian  Fauna,  but  apparently 
this  fauna  must  be  the  northern  limit  of  their  distribution.      The  Cana- 

*  It  is  probable  that  some  of  the  fur-bearing  species,  as  well  us  Htjttrix  dorsatus,  the 
moose  and  the  caribou,  once  ranged  southward  throughout  the  Alleghanian  Fauna,  and 
have  been  exterminated  thcro  by  man. 
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dian  Fauna  forms  the  northern  limit  of  the  reptiles  proper,  where  this 
class  is  represented  by  two  orders  only,  the  Testudinata  and  the  Ophi- 
dia  The  Testudinata  are  there  represented  by  only  three  species 
(Chelydra  serpentina,  Glyptemys  insculpta,  Chrysemys  picta),  and  the 
Ophidla  by  five  {Bascanion  constrictor,  Tropidonotus  sirtalis,  Diadophis 
punctatus,  Storeria  occipito-maculata) .  In  the  Alleghanian  Fauna  the 
number  of  species  in  each  of  these  groups  is  more  than  doubled.  The 
Carolinian  Fauna  forms  the  northern  limit  of  the  Sauria,  of  which  two 
species  (Plesiiodon  fasciatus,  Tropidolepis  undulatus)  here  first  make 
their  appearance,  and  the  number  of  species  of  the  other  groups  is 
still  further  increased,  several  additional  generic  types  being  added. 
In  the  Louisianian  Fauna  the  number  of  species  of  Sauria  becomes 
considerably  greater,  and  while  few  of  the  northern  species  of  either 
the  true  reptiles  or  the  batrachians  have  disappeared,  other  more 
southern  forms  have  been  added  in  almost  every  family. 

These  several  faunae,  it  may  be  added,  seem  in  general  to  coincide 
in  their  number  and  limits  with  the  florae  of  the  same  region.  These 
several  florae,  as  thus  circumscribed,  form  successively  the  northern 
limit  of  the  successful  cultivation  of  some  more  or  less  important  cul- 
tivated plant.  But  a  detailed  consideration  of  the  distribution  of  the 
vegetation  of  the  region  under  consideration,  in  respect  to  the  number 
and  circumscription  of  the  florae,  and  their  correspondence  with  the 
faunae,  cannot  of  course  well  be  here  introduced. 

4.   The  Ornithological  Districts   of   the   North  American 

Temperate  Region. 

The  subdivision  by  Professor  Dana  of  the  tropical  and  temperate 
climatic  zones  of  the  oceanic  areas  into  several  zoological  zones  has 
been  already  alluded  to  as  being  equally  applicable  to  the  land  an 
To  these  life  zones  I  propose  to  apply  the  term  ''districts."  Dana's 
divisions  of  the  north  temperate  climatic  zone  correspond  respectively 
in  latitudinal  extent  with  the  several  ornithological  fauna'  of  the 
Eastern  Province,  as  defined  in  the  preceding  pages.  Unlike  the 
fauna?,  however,  the  districts  extend  in  an  east  and  west  direction  across 
the  North  American  Region,  each  district  embracing  not  only  one  of 
the  fauna?  of  the  Eastern  Province,  but  also  its  representative  fauna  (or 
faunae)  in  the  Western  Province.  The  Hudsonian  Fauna  corresponds 
in  latitudinal  extent  with  Dana's  subfrigid  division  of  the  north  tern- 
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perate  zone,  and  the  term  Suhf rigid  District  may  be  very  properly 
applied  to  that  district  of  which  this  fauna  forma  the  eastern  portion. 
The  zone  corresponding  with  the  Canadian  Fauna  may  in  like  manner 
be  termed  the  Cold-temperate  District;  that  corresponding  with  the 
Alleghanian  Fanua  the  Subtemperate  District;  that  corresponding 
with  the  Carolinian  Fauna  the  Temperate  District;  and  that  corre- 
sponding with  the  Louisianian  Fauna  the  Warm-temperate  District; 
the  Floridian  Fauna  in  like  manner  corresponding  with  the  Subtorrid 
District,  or  with  Dana's  subtorrid  zone.  Each  of  these  districts  is 
distinguished,  in  contradistinction  from  the  faunae,  by  species  which 
range  across  the  continent,  while  the  districts  are  distinguished  from 
each  other  by  the  same  kind  of  difference  as  has  been  shown  above  to 
characterize  the  several  faunae  among  themselves. 

5.   On  the  Geographical  Range  of  the  Species. 

The  preceding  tables,  while  serving  to  characterize  the  ornithological 
faunae  of  Eastern  North  America,  indicate  only  very  obscurely  the  range 
of  the  species.  The  following  tables  have  hence  been  prepared  in  order 
to  show  more  clearly  the  breeding  range,  and  also  the  winter  quarters,  of 
those  species  whose  distribution  in  the  breeding  season  is  tolerably 
known.  For  this  purpose  the  birds  occurring  in  the  Eastern  Province 
of  the  North  American  region  have  been  grouped,  according  to  their 
geographical  distribution,  into  the  following  classes,  beginning  with  tho^e 
which  have  the  widest  breeding  range:  I.  Cosmopolitan  Species. 
II.  Circumsolar  Species.  III.  Species  which  range  across  the  whole 
breadth  of  the  North  American  Temperate  Region.  IV.  Species  limited 
in  longitude  to  the  Eastern  Province  of  this  region.  The  birds  of  the 
Eastern  Province  are  further  subdivided  according  to  the  range  of  the 
species  in  the  breeding  season  in  latitude.* 

*  In  a  preliminary  notice  like  the  present  it  has  been  found  impracticable  to  give  the 
authorities  in  detail  on  which  the  generalizations  given  in  the  following  gynopaifl  have 
been  based.  The  list  of  papers  given  in  the  Appendix  serve  in  a  general  way  to 
indicate  the  principal  sources  from  which  information  hu  been  derived.  It  is 
believed,  however,  that  the  limits  usigned  each  species  will  be  found  in  the  main 
correct,  though  in  many  cases  the  accessible  data  have  been  quire  too  tow  to 
be  satisfactory.  The  generalizations  are  given,  of  oonrte,  :i^  a  representation  of  our 
present  knowledge  of  the  subject  rather  than  as  final.  The  polar  and  equatorial  limits  of 
the  migratory  range  of  the  species  varies,  as  is  well  known,  more  or  less  in  different  ye 
according  to  the  season.     It  is  also  somewhat  different  on  the  coast  from  what  ;t  is  in 


408  BULLETIN   OF  THE 

I.  Cosmopolitan  Species.  A  large  proportion  of  ornithologists 
have  of  late  been  unwilling  to  admit  that  any  bird  has  what  is  usually 
termed  a  "  cosmopolitan  "  range,  while  others  recognize  only  about 
twenty  such  species,  taking  into  account,  of  course,  their  total  range. 
These  embrace  two  or  three  species  each  of  hawks  and  owls,  the  rest 
being  either  Grallce  or  Natatores.  Very  few  of  them,  however,  breed 
within  both  the  tropic  and  the  polar  zones ;  many  of  those  which 
visit  the  shores  of  all  lands  in  their  migratory  journeys  being  restricted 
in  the  breeding  season  to  comparatively  limited  areas.  Pandion 
halia'etus  and  Otus  brachyotus  are  the  only  examples  of  commonly  so- 
called  cosmopolitan  species  which  appear  to  breed  from  the  Arctic  Circle 
southward  through  the  tropics  to  the  southern  extremity  of  the  southern 
continents.  Falco  peregrinus  may  form  a  third,  but  its  peculiar  breed- 
ing habits  give  it  a  very  irregular  dispersion  at  that  season.  Slrix 
jlammea  appears  to  be  also  everywhere  resident,  except  in  the  arctic  and 
cold-temperate  zones.v  Cotyle  riparia  and  Hirundo  rufa  (including 
under  the  latter  name  the  several  slightly  differing  geographical  races 
of  this  group,  which  have  of  late  been  regarded  as  species),  seem  also  to 
be  nearly  cosmopolite.  The  list  of  species  which  are  permanently  cos- 
mopolitan will  hence  not  exceed  half  a  dozen,  and  are  those  above 
enumerated. 

II.  Circumpolar  Species.  Regarding  as  circumpolar  species  only 
those  numerously  represented  in  both  the  eastern  and  western  hemi- 
spheres, nearly  one  hundred  species*   can  be  included  in  the  list  of 

the  interior,  as  has  been  previously  explained;  so  that  an  indication  of  only  the  average 
boreal  and  austral  limits  of  the  species  at  this  season  has  been  aimed  at,  and  only  so  far 
as  their  winter  range  is  circumscribed  vithin  the  region  under  special  consideration. 
The  blanks  in  the  third  column  of  the  tables  hence  indicate  that  the  species  winter 
entirely  within  the  American  Tropical  Realm;  those  in  the  fourth,  that  the  austral  limit 
is  within  that  realm.  The  few  occurring  in  the  second  column  of  the  tables  indicate 
that  the  species  in  question  also  ranges  southward  in  the  breeding  season  into  the  Tropi- 
cal Realm.  A  [?]  in  place  of  a  blank  indicates  that  the  southward  range  of  the  species 
is  supposed  to  be  limited  to  the  Eastern  Province,  but  as  being  too  vaguely  known  to 
warrant  a  specification  of  its  limit  in  the  direction  indicated  by  the  column  in  which  the 
query  stands. 

*  Dr.  Richardson,  in  1831  (in  the  "  Fauna  Boreali- Americana,"  p.  xxxix),  gave  thirty- 
two  species  of  land  birds  and  "upwards  of  sixty-two  species  of  water  birds"  (ninety* 
four  in  all)  as  "common  to  the  Old  World  and  the  Fur  Countries."  A  few  truly  cir- 
cumpolar species  were  not  included  in  this  list,  and  others  were  included  which  were 
merely  accidental  visitors  from  one  continent  to  the  other.  Since  the  date  of  that  list 
the  identity  of  the  greater  part  of  the  species  therein  mentioned  has  been  questioned  by 
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circumpolar  species.  A  small  number  of  others  that  are  properly 
either  exclusively  American  or  Europeo-Asiatic  specie-;  occur  more 
or  less  frequently  as  accidental  visitors  to  the  continent 8  not  embraced 
within  their  usual  habitats. 

one  or  another  writer,  and  their  representatives  on  the  two  hemispheres  separated  under 
different  names.  But  a  considerable  proportion  of  those  mentioned  in  the  next  sub- 
joined table  are  still  regarded  as  truly  circumpolar  by  a  number  of  leading  European 
onithologists.  Dr.  Von  Bliddendorff  ("  (Jebersicht  der  Natnr  NoreV  and  Ost-Sibiriens, 
Thell  2,  Erste  Lieferung,"  etc.;  see  Newton's  Ibis,  April,  1870,  p.  275),  in  1867,  g 
lists  of  eighty-seven  circumpolar  species,  a  part  of  which  (called  "  Hyperboreal  Bird*  ") 
are  distinctive  of  what  has  been  termed  above  the  Arctic  Realm,  whilst  many  of  the 
others  range  quite  far  southward  even  in  summer.  These  lists,  however,  do  not  em- 
brace a  number  of  circumpolar  species  whose  boreal  limit  does  not  extend  to  the 
districts  named.  A  dozen  or  more  Europeo-Asiatic  species,  in  addition  to  those  given 
below,  have  representatives  in  America  so  closely  resembling  them  in  habits  and  in 
geographical  distribution,  as  well  as  structurally,  that  they  have  often  been  confounded, 
specimens  frequently  occurring  on  the  one  continent  that  are  undistinguishable  from 
those  from  the  other  continent. 

In  1846  Professor  Edm.  de  Selys-Longchamps,  in  his  excellent  paper  entitled  "  Sur 
les  Oiseaux  americains  admis  dans  la  Eaune  europe'enne  "  (Mem.de  la  Soc  EL  de  Liege, 
Vol.  IV,  pp.  35-50,  1849),  included  thirteen  species  in  his  list  of  "  Oiseaux  terrestres 
communs  a  l'Europe  et  a-  l'Amerique,"  and  mentions  nine  other  terrestrial  American 
species  which  he  regards  as  "  ne  semblent  etre  en  realite  que  des  modifications  clima- 
tiques  de  nos  oiseaux  europeens."  All  but  two  of  these,  and  also  one  or  two  in  addi- 
tion to  them,  have  been  regarded  in  the  present  paper  as  specifically  identical.  In  his 
list  of"  Oiseaux  aquatiques  communs  a  l'Europe  eta  l'Amerique  "  he  includes  fifty-five 
species,  and  mentions  thirteen  others,  "  decrits  comme  especes  distinctes,  ne  semblent 
etre  que  des  races  locales,"  three  or  four  of  which  I  have  regarded  as  specifically  iden- 
tical. The  whole  number  mentioned  by  Selys-Longchamps  as  common  to  Europe  and 
boreal  America  is  seventy-six,  plus  twenty-four  "  autres  qui  semblent  n'etre  quo 
races  Id  cerement  modifiees  par  le  climat."  ( See  1.  c,  p.  48.)  In  the  same  paper  he  gives 
a  list  of  twenty-eight  American  species  as  of  accidental  occurrence  in  Europe,  eight  of 
which  are  land  birds,  eight  echassiers  or  waders,  and  twelve  palmipedes  or  iwfnunen, 
and  also  a  list  of  twenty  American  species  which  he  considers  to  have  been  improperly 
included  among  the  birds  of  Europe,  among  which  are  Haliaitm  lemcoctpkahm,  Stria 
nebulosn  (  =  Syrnium  nebulosum),  L»xiu(—  Curvirostra)  leucoptera,  StruUius  {=  Junco) 
hyeinulis,  and  Pai-us  (  =  Lophophanes)  bicolor. 
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IL   List  of  Oircumpolar  Species,  with  Indications  of  their  Boreal  and 

Austral  Limits. 


Species. 


Certhia  familiaxis 
Saxicola  cenanthe 
Am  pel  is  garrula    .     . 
Cotyle  riparia  .     .     . 
Plectrophanes  nivalis  ., 
Plectrophanes  lapponica 
iEgiothus  linai'ia  .     . 
Pinicola  enucleator  . 
Curvirostra  leucoptera 
Eremophila  alpestris 
Corvus  corax    .     . 
Pica  caudata    .     . 
Aquila  chrysae'tos 
Archibuteo  lagopus 
Pandion  haliaetus 
Falco  candicans 
Falco  peregrinus  . 
Circus  cyaneus 
Strix  flammea  .     . 
Nyctale  Tengmalmi 
Syrnium  cinereum 
Otus  vulgaris   .     . 
Otus  brachyotus  . 
Surnia  ulula    .     . 
Nyctea  nivea    . 
Lagopus  albus  .     . 
Lagopus  rupestris 
Nycticorax  griseus 
Strepsilas  interpres 
Cuaradrius  pluvialis 
Squartarola  helvetica 
Hajmatopus  palliatus 
Arquatella  maritima 
Calidris  arenaria  .     . 
Tringa  canutus  ,  .    . 
Ancylocheilus  subarquatus 
Pelidna  alpina  . 
Actodromas  maculata 
Actodromas  Bonapartei 
Tringites  rufescens    . 
Lobipes  hyperboreus 
Plialaropus  fulicarius 
Anser  hyperboreus    . 
Auser  albifrons     .     . 
Bernicla  brenta    .     . 
Anas  boschas   .     . 
Dafila  acuta      .     .     . 
Spatula  clypeata  .     . 
Chaulelasmus  streperus 
Somateria  niollissima 
Somateria  spectabilis 
Bucephala  clangula  . 
Histrionicus  torquatus 
Efarelda  glacialis  .    . 
Fulix  marila    .    .    . 
Pelionettaper  spicillata 
Blelanetta  fusca    .    . 
Mcrgus  merganser     . 
Mergus  serrator    .     . 
Qraculus  carbo     .     . 
Sula  banana    .    .    • 
Gelochelidon  anglica 
Thalasseus  caspius    . 
Thalasseus  cantiai  as 
Stents  liiruntlo      .     . 

Sterna  maorura    .    . 

sterna  paradisea  .    . 
Hydrochelidon  fissipes 


Boreal  Limit    |   Austral  Limit 

in  the  Breeding  in  the  Breeding 

Season.  Season . 


Canad   Fauua 
Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Hudson.  Fauna 
Arctic  Coast 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Hudson  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast  ? 
Hudson.  Fauna 
Arctic  Coast  ? 
Carolin.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast  ? 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  OoaSt 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Hudson.  Fauna 
Hudson.  Fauua 
Arctic  Coast 
Arctic  Coast 
Carolin.  Fauna 
Arctic  Coast 
Louis    Fauna 

Arctic  Coast  ! 

Arctic  Coast 
Allegh.  Fauna 
Carolin.  Fauna 


Allegh.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 


Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Carolin.  Fauna 
Allegh.  Fauna 
Ailegh.  Fauna 
Canad.  Fauna 
Hudson   Fauna 


Hudson.  Fauna 


Louis.  Fauna  ? 


Canad.  Fauna 
Hudson.  Fauna 


Canad.  Fauna 
Hudson.  Fauna? 
Hudson.  Fauna 
Hudson.  Fauna 
Carolin.  Fauna? 
Hudson.  Fauna 
Arctic  Realm 
Hudson.  Fauna 


Boreal  Limit 
in  Winter. 


Allegh.  Fauna 


Hudson.  Fauna 
Louis.  Fauna 
Hudson.  Fauna 


Austral  Limit 
in  Winter. 


Carolin.  Fauna 


Canad.  Fauna 


Hudson.  Fauna 
Hudson    Fauna 
Hudson.  Fauna7 
Canad.  Fauna 7 
Arctic  Realm 
Canad.  Fauna 
Hudson.  Fauna? 
Hudson.  Fauna 
Carolin.  Fauna 
Canad.  Fauna 


Allegh  Fauna 
Allegh.  Fauna 
Allegh.  Fauna 
Albgh.  Fauna 
Canad.  Fauna 
Louis.  Fauna 


Carolin  Fauna  ? 
Allegh.  Fauna 


Canad.  Fauna 


Canad.  Fauna 

Carolin.  Fauna 

Hudson   Fauna  Canad.  Fauna 

Hudson.  Fauna  Canad.  Fauna 

Canad.  Fauna  

Hudson.  Fauna?! 
Arctic  Realm 


Arctic  Realm 
Canad.  Fauna 
Arctic  Realm 
Arctic  Realm  ? 
Hudson.  Fauna? 
Arctic  Realm 
Arctic  Realm 
Hudson.  Fauna 
Canad.  Fauna 
Hudson.  Fauna7 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Allegh.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauua 
Canad    Fauna 
Hudson.  Fauna 
Canad   Fauna 
Canad.  Fauna 
Hudson    Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 


Arctic  Realm 
Arctic  Kealm 
Arctic  Realm 
Carolin   Fauna 


Tropical  Amer. 
Carolin.  Fauna 


Canad   Fauna 
Allegh.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna? 
Allegh.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna  ? 
i Canad.  Fauna  ? 
Allegh.  Fauna 

Allegh.  Fauna      Louis.  Fauna 
Canad.  Fauna 


Canad.  Fauna 
Allegh   Fauna 
Hudson.  Fauna 
Hudson.  Fauna 


Allegh.  Fauna 


Canad   Fauna 
Hudson.  Fauna1 


Canad.  Fauna? 
Canad.  Fauna  ? 
Canad  Fauna? 
Canad.  Fauna 


Louis.  Fauna 
Carolin.  Fauna 
Allegh.  Fanna 
Louis.  Fauna 
Allegh.  Fauna 
Louis.  Fauna 


Hudson.  Fauna 


Carolin.  Fauna 
Allegh    Fauna 


Florid  Fauna 

Florid.  Fauna 


Florid.  Fauna 


Louis.  Fauna 
Louis.  Fauna 
Louis  Fauna 
Louis.  Fauna 
Allegh.  Fauna 
Louis.  Fauna 


Carolin.  Fauna 
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List  of  Circampolar 

Species.     (Continued.) 

Species. 

Boreal  Liu.it 

in  tlie  Bn  eding 

oil. 

austral  Limit 

in  the  !!'■ 
■n. 

kretk  Realm 
Hudson.  Fauna 
Canad.  Pauna 
Arctic  Realm 

Hudson    Fauna 
Canad    Fauna 
Hudson    Fauna 
Canad.  Fauna 
Hudson.   Fauna 
Hudson.  Fauna  ' 

Hudson.  Pauna? 
Hudson.  Pauna? 

Canad.   Fauna 
Allegh.  Fauna 
allegh.  Fauna 
Allegh.  Fauna 
Allegh.  Fauna  ? 
AUegh  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad-  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad   Fauna 

Boreal  Limit 

in  \\  iiiii-r 

al  Limit 
in  w 

Pagopbila  eburnea    ... 

Kerns  Babini • 

Risse  tridactyla    .     .     .     .     • 
Rhodostethia  rosea   .     .     .    • 

Larua  glaucus 

Lurus  niarinus            .     .     .     • 
Luna  leucopterus      .      .      .     • 

Larus  argentatus      .     .    .    • 
Buphagus skau    .    .    .    .    • 

Stercorarius  pomarinus      .     • 
Stercorarius  parasiticus      .     • 
Stercorarius  "  lUittbni"       .      . 
Thalassidroma  Leachii  .     .     . 
I'odiceps  griseigena  .... 
Podiceps  cornutus    .... 
Po  liceps  cristatus     .... 

Podiceps  auritus 

Colynibus  tonjuatus       .      .     . 
Colynibus  arcticus     .... 
Colynibus  septcntrionalis  .     . 

Arctic  ( 
A  re  lie  i 
Arctic  <  oast 
Arctic  1 
Arctic  Coast 
Antic  Coatt 
Arctic  Coast 
Arctic  Coast 
Arctic  (.'oast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 

Hudson.  Fauna 
Hudson   Pauna 

Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Vrctic  Coast 
Arctic  Coast 
Arctic  Coast 

7 
? 
7 
7 
7 
7 
7 
7 
> 
? 
7 
7 
7 
7 
7 
J 
7 
7 
? 
7 
7 
7 
7 
7 

Uuds.  Fauna 

I    Fauna 
Allegh    Pan 

7 

:na 
Loni-.  Fauna 

.  na 
Trop   Bi 

1    Fauna 
Canad    Fauna 
Fauna 
Fauna 
Allegh    Fauna  ' 
Louis    Fauna 
Louis    Fauna 
Louta.  Fauna 
Louis.  Pnm 

Florid  Fauna 
1  Fauna 
1    Fauna 

Allegh.  Fauna 

Carol.  Fauna 

Carol.  Fan: 

.  Pauna 

AUegh    Fauna 

Summary  of  the  Preceding  Table.  —  The  whole  number  of  species  in 
the  preceding  list  is  93.  Its  most  striking  feature  is  the  great  pre- 
dominance of  the  water  birds,  less  than  one  third  of  the  whole  being  land 
birds.  Of  the  27  land  birds,  7  are  owls,  G  are  hawks,  and  5  belong 
to  the.  family  Fringillidce  ;  9  species  embracing  all  the  representatives 
of  other  families.  The  water  birds  include  1  heron,  14  Grallce,  17 
Anatidce,  19  Laridce,  5  Alcidce,  3  species  of  Colymbus,  and  4  of  Podiceps. 

In  summer  G5  species  are  inhabitants  of  the  Arctic  coast  and  adjacent 
seas ;  22  have  their  boreal  limit  near  the  northern  border  of  the  Ilud- 
sonian  Fauna;  2  are  similarly  limited  by  the  Canadian  Fauna,  .">  by  the 
Alleglmnian,  3  by  the  Carolinian,  and  1  by  the  Louisianian  ;  8  are  essen- 
tially tropical  aquatic  species. 

Seven  seem  to  be  altogether  restricted  in  the  breeding  season  to  the 
Arctic  Realm;  36  find  their  austral  limit  during  the  same  season  near 
the  southern  border  of  the  Hudsonian  Fauna  ;  29  are  similarly  limited 
by  the  Canadian,  9  by  the  Alleghanian,  and  3  by  the  Carolinian,  while 
10  extend  nearly  to  or  within  the  Tropical  Realms,  -1  being  ako  inhab- 
itants of  the  greater  part  of  the  southern  hemisphere. 

The  winter  quarters  of  the  land  birds  of  this  li.-t  arc  the  cohl-temper- 
ate  and  middle-temperate  districts  of  the  northern  hemisphere.  Most 
of  the  water  birds  visit  the  warm-temperate  parts  of  the  same  hemi- 
sphere; a  considerable  number  also  visit  the  tropics,  and  a  few  wander, 
at  this  season,  over  the  greater  part  of  the  warmer  regions  of  the  globe. 
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TIL    Species  mainly  restricted  in  the  Breeding  Season  to 
the  North  American  Temperate  Region. 

1.  List  of  Species  which  breed  throughout  the  greater  Part  of  Temperate 
North  America,  with  Indications  of  their  Boreal  and  Austral  Limits 
Distribution  in  the  Eastern  Province. 


Species 


Boreal  Limit       Austral  Limit 

in  the  Breeding  in  the  Breeding 

Season.  Season. 


.  Hudson.  Fauna 
.  Canad   Fauna 
.  Hudson   Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Arctic  Coast 
.  Canad.  Fauna 
.  Canad.  Fauna 
.  Allegli.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Allegh.  Fauna 
.  Canad  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  I  Canad.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Allegh.  Fauna 
.  Hudson.  Fauna 
.  Canad.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Canad.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Hudson    Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Arctic  Coast 
.  Canad.  Fauna 
.  Canad.  Fauna 
.  Hudson.  Fauna 
.  Canad.  Fauna 
.  Canad.  Fauna 
.  Arctic  Coast 
.  Canad.  Fauna 

Allegh.  Fauna 
.  Allegh.  Fauna 
.  Hudson.  Fauna 
.  Hudson.  Fauna 
.  Canad.  Fauna 
.   Hudson.  Fauna 
.  Hudson.  Fauna 

Hudson.  Fauna 
.  Arctic  Coast  ! 
.  Allegh.  Fauna 
.  Canad    Fauna 
.  Canad.  Fauna 

Hudson.  Fauna 


Carol  Fauna 
Carol.  Fauna 
Florid.  Fauna 
Louis.  Fauna 
Carol.  Fauna? 
Carol.  Fauna 
J  Carol.  Fauna 

[Florid.  Fauna 
Florid.  Fauna 
Carol.  Fauna 
Allegh.  Fauna 
Louis.  Fauna 
Florid.  Fauna 
Louis.  Fauna 
Carol.  Fauna 
Florid.  Fauna 
Allegh.  Fauna 
Louis.  Fauna 
Allegh.  Fauna 
Carol.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Allegh.  Fauna 
Louis.  Fauna 
Florid.  Fauna 
Florid.  Fauna 
Florid.  Fauna? 
Louis.  Fauna 
Louis.  Fauna 
Louis    Fauna 
Allegh    Fauna 
Louis.  Fauna 
Allegh.  Fa,una 
Carol.  Fauna 
Carol.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Florid.  Fauna 


Louis.  Fauna 
Florid.  Fauna 
Louis.  Fauna 
Allegh.  Fauna 
Louis.  Fauna 


Florid. 

Louis. 

Louis. 

Canad 

Canad 

Canad 

Allegli 

Allegh 

Carol. 

Carol. 

Carol. 

Carol. 

Carol. 

Carol. 

Carol . 

Carol 

Canad 


Fauna 
Fauna 
Fauna 

Fauna 
.  Fauna 
.  Fauna 
.  Fauna 
.  Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
.  Fauna 


Florid.  Fauna 
Louis.  Fauna? 
Florid.  Fauna 
Louis.  Fauna 


Florid.  Fauna 


Louis.  Fauna 


Turdus  migratorius 
Turdus  fuscescens 
Geothlypis  trichas 
Hirundo  horreorum 
Petrochelidon  lunifrons 
Tachycineta  bicolor  . 
Cotyle  riparia  .     .     . 
Progne  subis    .     .     . 
Ampelis  cedrorum 
Collurio  ludovicianus 
Vireosylvia  gilva    .     . 
Lauivireo  solitarius   . 
Cistothorus  palustris 
Troglodytes  aedon 
?  Sitta  carolinensis     . 
Sicta  canadensis    .     . 
Parus  atricapillus 
Carpodacus  purpureus 
Chrysomitris  tristis  . 
Passerculus  savanna 
Poocaetes  gramineus 
Spizella  socialis     .     . 
?  Melospiza  melodia  . 
Melospiza  Lincolnii   . 
Molothrus  pecoris 
Agelaeus  phoeniceus  . 
Sturnella  ludoviciana 
Corvus  americanus    . 
Tyrannus  carolinensis 
7  Myiarchus  criuitua . 
?  Sayornis  fuscus  .     . 
Contopus  borealis 
7  Contopus  virens 
?  Einpidonax  minimus 
?  Einpidonax  acadicus 
Empidonax  tiaviventris 
Picus  villosus  .     .     . 
Pic  us  pubescens    .     . 
Hylotomus  pileatus  . 
Chordeiles  popetue   . 
Cerylt»  alcyon    .     .     . 
Ace i [liter  Cooperi 
Accipiter  fuscus    .     . 
Buteo  borealis      .     . 
Buteo  lineatus       .     . 
Buteo  pennsylvanicus 
Haliaetus  leucocephalus 
Scops  asio    .... 
Zeneedura  carolinensis 
Meleagria  gallopavo  . 
Bonasa  umbellus  .    . 
llotaurus  lentiginosus 
Ardetta  exilis    .     .     . 
Qallinago  Wilsoni 
Rhyacophilus  solitarius 
Tringoides  maculariua 
Lhnosa  fedoa        .    . 
Rallua  rlrgtnlanus    . 
Ponana  Carolina  .    . 
Fullca  americana  . 

Nettion  carolinensis  . 

#  Blanks  in  the  third  column  indicate  that  the  species  ranges  southward  in  the  breeding  season  into 
the  Tropical  Realm.  Blanks  in  the  fourth  column  that  the  species  retires  wholly  within  the  Tropical 
Realm  in  winter ;  in  the  fifth  column,  that  the  southern  limit  in  winter  is  within  the  Tropical  Realm 


i Florid.  Fauna 


Florid.  Fauna 


Florid    Fauna 


Florid.  Fauna 
Florid.  Fauna 
Carol.  Fauna 
Carol.  Fauna 
Florid.  Fauna 
Allegh  Fauna 
Allegh.  Fauna 

Louis.  Fauna 
Hudson.  Fauna 
Louis  Fauna 
Carol  Fauna 
Carol.  Fauna 
Canad >  Fauna 


Boreal  Limit 
in  Winter. 


Carol.  Fauna 

* 

Florid.  Fauna 


Austral  Limit 
in  Winter. 


Canad.  Fauna?  Florid.  Fauna 
Canad  Fauna'  Florid.  Fauna 
Canad    Fauna?    Florid.  Fauna 


Florid.  Fauna 
Florid.  Fauna 


Carol   Fauna 

Carol.  Fauna 

Carol.  Fauna 

Canad.  Fauna 

Allegli.  Fauna 

Allegh.  Fauna 

Hudson.  Fauna1 

Canad.  Fauna 

Carol    Fauna         Florid.  Fauna 

Allegh    Fauna      Florid    Fauna 

Hudson.  Fauna7  Carol.  Fauna 

Louis.  Fauna 

Louis.  Fauna 

Louis.  Fauna 

Carol.  Fauna 

Louis.  Fauna 

Louis.  Fauna 

Louis.  Fauna 


Louis.  Fauna 
Carol.  Fauna 
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2.  List  of  Species  which  breed  throughout  the  greater  Part  of  the  Cold' 
temperate  Portions  of  the  North  American  Region,  with  Indications  of 
their  Boreal  and  Austral  Limitsof  I)lstribi>tionin  the  Eastern  Provt 


Species. 


Turdus  Pallawi  .  . 
Turdus  Swaiiisuiii 
Regaltii  calendula  . 
ilut  aatrapa  .  . 
Aiitiuis  ludorlcianui 
Helminthophaga  celata 
Wilsonia  posillft    . 

Collurio  borealis  .  . 
Troglodytes  hycmalis 
tin--  somitris  pinus  . 
Ourvirostra  americana 

Zonotrichia  leucophrys 
Bcolecophagua  ferrugineus 
Pertsoreus  canadensis 
Pkoidea  arcticus  .    . 
Pteoides  hinutua .    . 
Falco  columbarius    . 
Astur  atricapillus 
.-Kgialitis  seuiipalmatus 
Phalaropus  Wilsoni  . 
Ereunetes  pusillus 
Uambetta  melanoleuca 
Gambetta  Bavipes 
Nuinenius  lougirnstris 
Numenius  hudsonius 
Cygnui  americanw  . 
Bernicla  canadensis  . 
Mareea  americana 
Fulix  collaris   .     .     . 
Aythya  americana     . 
Ay  thy  a  vallisueria     . 
Bucephala  albcola 
Erisniatura  rubida    . 
Lupliodytes  cucullatus 
l'elecanus  erythrorhynchus 
Graculus  diloplnis 
Larus  delawarensis 
Chroecocephalus  philadephia 


Unreal  Limit  in 

Breeding  Season 
Hudson.  Fauna 

Hudson    Fauna 
Hudson.  Fauna 
Hudson    Fuuua 
A  re  tic  Coast 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauua 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson    Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Hudson.  Fauna 
Hudson.  Fauua 
Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
An- tie  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 
Arctic  Coast 


Austral  Limit  in 
Breeding  Boas  on. 

Canad  Fauna 
Canad  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Ailegh.  Fauna 
Canad  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad  Fauna 
Canad. Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
.Carol.  Fauna 
Carol.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Carol.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 


Boreal  Limit 
in  Winter. 

Carol.  Fauna 
Florid.  Fauna 
Carol.  Fauna 
Ailegh  Fauna 
Carol.  Fauna 
Carol.  Fauna 


i.  Limit 

in  \\  Inter. 


Canad. 
Canad. 
Canad. 


Fauna 
Fauna 
Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 


Canad    Fauna 
Ailegh.  Fauna 
Canad.   Fauna 
Hudson.  Fauna 
Carol.  Fauna 
Carol.  Fauna 
Hudson.  Fauna 
Hudson.   Fauna 

Hudson,  fauna 
Canad.  Fauna 
Hudson.  Fauna 

Louis    Fauna 
Louis.  Fauna 
Carol.  Fauna 
Louis.  Fauna 
Louis    Fauna 
Louis.  Fauna 
Louis.  Fauna 
Ailegh.  Fauna 
Ailegh.  Fauna 
Ailegh.  Fauna 
Canad.  Fauna 
Carol.  Fauna 
Carol.  Fauna 
Ailegh.  Fauna 
A 1 U  gh.  Fauna 
Ailegh.  Fauna 
Ailegh.  Fauna 
Canad.  Fauna 
Ailegh.  Fauna 
Canad-  Fauna 


Carol.  F  una 


Florid.  Fauna 
All*  gh.  Fauna 
Louis   Fauna 


Canail.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Louis.  Fauna 
Ailegh.  Fauna 


3.  List  of  Species  which  breed  only  in  the  Warm-temperate  Portions  of 
the  North  American  Temperate  Region,  and  range  Southward  in  the 
Breeding  Season  into  the  Tropical  American  Realm. 


Species. 


I  Boreal  Limit  in 
Breeding  Season, 


Austral  Limit  in 
Breeding  Season. 


Mimus  polyglottus  .  . 
Polioptila  cau-ulea  .  . 
L  tcria  rirens  .... 
Stelgidopteryx  serripennis 
Thryothorus  Hewicki  . 
'  Sifta  pusilla  .... 
G-ulraca  caerulea  .    .    . 

'.'Quiscalus  major .     .     . 

Elanus  leucurus  .  .  . 
Polj  borus  tharus .    .    . 

Craxircx  unicinctus  .     . 

Qhamapselia  passerine  . 

Tantalus  toculator     .     . 

Ganetta  candidlssima  . 
Herodias  egretta  .  .  . 
Hlmantopus  nigricollis . 
Rallus  elegans  .... 
Phcenicopterus  ruber  . 
Querquedula  cyanoptera 

l'elecanus  fusous  .      .      . 

Taehypetes  aquila  .  . 
Plotus  anhinga     .    . 


Carolin.   Fauna 
Carolln.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Carolin    Fauna 
Louis    Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna  ' 
Carolin.  Fauna 
Florid.  Fauna 
? 

Carolin    Fauna 
Florid  Fauua 
Louis.  Fauna 


Louis. 
Florid. 
Louis. 
Louis. 
Louis. 


Boreal  Limit 
in  Winter. 


Louis. 
Louie. 

Fauna 
Fauna 

Louis. 

Louis. 

Fauna  ' 
Fauna 

Louis. 

Fauna 

Florid 

.  Fauna 

Louis,  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Louie.  Fauna 


Louis.  Fauna 
Florid.  Fauna  ! 
Florid    Fauna 
Louis    Fauna 


Austral  Limit 
in  Winter. 


Florid.  Fauna 


*  Within  the  Tropical  Realm 
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4.  List  of  Species  whose  Breeding  Range  extends  throughout  the  greater 
Part  of  the  North  American  Realm,  and  Southward  into  the  Tropical 
Realm,  vnth  Indications  of  their  Boreal  and  Austral  Limits  in  the 
Eastern  Province. 


Species. 


Boreal  Limit    |   Austral  Limit 

in  the  Breeding  in  the  Breeding 

Season.  Season. 


Deudroeca  aestiva  .  . 
Grus  canadensis  .  . 
Butorides  virescens  . 
Ardea  herodias  .  . 
Haematopus  palliatus 
JEgialitis  vociferus  . 
Recurvirostra  americana 
Symphemia  semipalmata 

Aix  sponsa 

Podilymbus  podiceps 


Hudson.  Fauna 
Arctic  Coast 
Allegh.  Fauna 
Hudson.  Fauna 
Arctic  Coast 
Allegh.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 


Boreal  Limit 
in  Winter. 


Austral  Limit 
in  Winter. 


Louis.  Fauna  ? 


Carolin.  Fauna 
Louis.  Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 


*  Within  the  Tropical  Realm. 


5.  List  of  Species  whose  Breeding  Habitat  includes  the  greater  Part  of 
both  North  and  South  America,  with  Indications  of  their  Boreal 
Limit,  both  in  the  Breeding  Season  and  in  Winter. 


Species. 


Cathartes  aura 
Cathartes  atratus . 

*  Pandion  haliaetus 
Falco  sparverius   . 

*  Falco  peregrinus 
Bubo  virginianus . 

*  Strix  flammea    . 

*  Otus  vulgaris 

*  Otus  brachyotus 


Boreal  Limit    j    Austral  Limit 

in  the  Breeding  in  the  Breeding 

Season.  Season. 


Allegh   Fauna 
Louis.  Fauna 
Arctic  Coast 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Carolin.  Fauna 
Hudson.  Fauna 
Arctic  Coast 


Boreal  Limit 
in  Winter. 


Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Carolin.  Fauna 
Canad.  Fauna? 
Hudson.  Fauna? 


Austral  Limit 
in  Winter. 


*  Also  circumpolar  species. 

Summary  of  the  Preceding  Five  Tables.  —  The  total  .  number  of 
species  given  in  the  above  lists  of  the  species  characteristic  (mainly 
exclusively  so)  of  the  North  American  Temperate  Region  is  135.  Of 
these  38  are  restricted  in  the  breeding  season  in  their  austral  range  to 
the  Cold-temperate  District ;  about  one  third  of  them,  chiefly  natatorial 
species,  reach  the  Arctic  coast ;  61  are  similarly  mainly  limited  to 
the  Middle-temperate  District,  but  two  or  three  reach  the  Arctic  coast, 
and  nearly  one  third  range  into  the  Hudsonian  Fauna  ;  21  are  limited 
in  their  boreal  range  to  the  Warm-temperate  District,  the  greater  part 
of  which,  even  in  the'  breeding  season,  range  southward  into  the 
tropics.  Of  the  whole  number,  90  are  land  birds,  23  being  raptorial 
species.  Of  the  remaining  45  water  birds,  7  are  herons,  20  are  Grallce, 
and  18  are  Natatores,  12  of  the  latter  being  Anatidce. 

In  the  list  of  those  whose  breeding  habitat  is  the  cold-temperate 
portions  of  the  continent  (Table  1),  20  of  the  species  are  aquatic  and 
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18  terrestrial ;  of  those  breeding  throughout  the  greater  part  of  the 
continent,  10  only  are  aquatic  and  51  are  terrestrial  ;  of  those  breeding 

in  the  warm-temperate  portions  of  the  continent,  9  are  aquatic  and  0 
terrestrial;  of  the  10  wide-ranging  species,  whose  breeding  habitats 
embrace  not  only  nearly  the  whole  of  temperate  North  America,  but 
extend  also  into  the  tropics,  1  only  is  a  land  bird,  o  being  1/erodiones, 
4  Grallce,  and  2  Natatores.  Of  the  9  species  given  in  the  Fifth  Table, 
which  range  in  the  breeding  season  throughout  both  the  North  American 
and  South  American  continents,  none  are  aquatic;  4  are  owls,  3  hawks, 
and  2  vultures.  The  most  numerously  represented  family,  and  one  of 
those  almost  exclusively  characteristic  of  the  North  American  Temper- 
ate Region  (the  Sylvicolidce),  has  but  three  species  which  range  across  the 
continent,  and  ouly  one  of  these  is  a  typical  representative  of  the  family. 

IV.   Species  limited  in  Longitude  to  TnE  Eastern  Province 
of  the  North  American  Temperate  Region. 


1.  List  of  Species  restricted  in  the  breeding  Season  to  the  Cold-temper- 
ate Portion  of  the  Eastern  Province,  with  Indications  of  their  Boreal 
and  Austral  Limits. 


Species. 


Mniotilta  varia 

Parula  americana 

Gfoothlypia  Philadelphia     .     . 

Oporornia  agllli 

Hulminthophaga  chrysoptera 
?  Helminthophaga  peregrina  . 
Helminthophaga  rafleapilla 
Dendroeoa  coronata  .    .    .    . 
Dendroeoa  caatanea  .    .    .    . 

Dendroeoa  striata 

Dendroeca  BlackburnlaB  .  . 
DendrcBca  ca'rulesceus  .  .  . 
Dendroeoa"  maculosa  .     .     .     . 

Dendroeca  rirens 

Dendroeoa  palniarum  .  .  . 
Perissoglossa  tigrina .  .  .  . 
Euthlypis  canadensis  .  .  . 
Setophaga  rutdcilla  .  .  .  . 
Vircosvlvia  olivacea  .  .  . 
Vireosylvia  philadelphica  .  . 
Cistothorus  Btellaris .  .  .  . 
Parua  hudsonioua  .  .  .  . 
Zonotriohia  albicolljfl     .    .    . 

. I  unco  hyemalis 

Bpisella  monticola    .    .    .    . 

Passerella  lliaoa 

DoUchonyx  oryzivora  .  .  . 
Tetrao  oanadensia  .  .  .  . 
£gialitis  melodus  .  .  .  . 
Llmosa  hudsonioa  .  .  .  . 
NnmeniuB  borealia    .    .    .    . 

1'orzana  noveboraeensis  .  . 
Anas  obscura 

Querquedula  discora  .  .  . 
Camptolaemus  labradorius 


Boreal  Limit  in 
Breeding  Season. 

Hudson.  Fauna 
Ganad.  Fauna 
Allegh.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna.' 
Hudson.  Fauna 
Canad.   Fauna 
Canad.  Fauna  ' 
Canad.  Fauna  ' 
Hudson.  Fauna 
Hudson.  Fauna 
Canad    Fauna  '. 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.   Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
Hudson    Fauna 
Hudson.  Fauna 
Hudson.  Fauna 
allegh.  Fauna 
Arctic  Coast, 
Canad.  Fauna 
Arctic  Coast  ' 
Arctic  Coast  ' 

Hudson.  Fauna 

Hudson.  Fauna 
Hudson.  Fauna 
Arctic  Coa<t 


Austral  Limit  in 
Breeding  Season. 

Carolin.  Fauna 

Carolin   Fauna 

? 

Allegh.  Fauna  ? 

Carolin.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Allegh.   Fauna 
Canad    Fauna 
Canad.  Fauna 
!>.  Fauna 
Canad.  Fauna 
Allegh.  Fauna 
Canad   Fauna 
Allegh.  Fauna 
Louis.  Fauna 
Allegh.   Fauna 
Carolin.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Allegh,  Fauna 
Canad.  Fauna 
Carolin.  Fauna 
Hudson.  Fauna 
Hude  >ti.  Fauna 
Carolin.  Fauna 

Allegh.  Fauna 

Canad.  Fauna 
Hudson.  Fauna 


Boreal  Limit 
in  Winter. 


Florid.  Fauna 


Carolin    Fauna 


Louis.  Fauna 


Florid.  Fauna 


Austral  Limit 
in  Winter. 


Louis    Fauna 
Hudson.  Fauna 
Louis.  Fauna 
Allegh.  Fauna 
Allegh.  Fauna 
Carolin    Fauna 


Canad    Fauna 

Louis  Fauna 
Louis.  Fauna 
Louis    Fauna 


Hudson.  Fauna' t  atu.d    Fauna 
Louis.  Fauna  

Louis  Fauna  

Louis    Fauna  

Louis.  Fauna  

Allegh.  Fauna  Florid.  Fauna 

Allegh    Fauna  

Canad    Fauna 


*  The  blanks  in  the  fourth  and  fifth  columns  indicate  that  tho  limit  In  question  is  within  tho 
Tropical  Realm. 
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2.  List  of  Species  which  breed  throughout  the  Middle-temperate  Por- 
tions of  the  Eastern  Province,  with  Indications  of  their  Boreal  and 
Austral  Limits  in  the  Eastern  Province.* 


Species. 


Turdus  mustelinus  . 
Galeoscoptes  carolinensis 
Harporhynchus  rufus 
Sialia  sialis  .... 
Dendroeca  pennsylvanica 
Dendroeca  discolor  . 
Dendroeca  ceerulea  . 
Wilsonia  mitrata  .  . 
Pyranga  rubra  .  . 
"Vireo  noveboracensis 
Lanivireo  flavifrons  . 
Lophophanes  bicolor 
Coturniculus  passerinus  . 
Coturniculus  Henslowi .  . 
Animodromus  caudacutus . 
Ammodromus  maritiinus  . 
Spizella  pusilla  .... 
Euspiza  americana  .  .  . 
Hedymeles  ludovicianu8  . 
Cyanospiza  cyanea  ...  . 
Oardinalis  virginiauus  .  . 
Pipilo  erythrophthalmus  . 
Icterus  spurius  .... 
Icterus  baltimore  .... 
Corvus  ossifragus .... 
Centurus  carolinus  .  .  . 
Melanerpes  erythrocephalus 
Antrostomus  vociferus  .  . 
Coccygus  americanus  .  . 
Coccygus  erythrophthalmus 
Ortyx  virginiauus  .  .  . 
Oupidonia  cupido .... 


Boreal  Limit       Austral  Limit 

in  the  Breedingin  the  Breeding 

Season.  Season. 


Allegh. 

Allegh. 

Allegh. 

Allegh. 

Canad. 

Allegh. 

Allegh. 

Allegh. 

Allegh. 

Allegh. 

Allegh. 

Carolin 

Allegh. 

Allegh. 

Allegh 

Carolin 

Allegh. 

Carolin 

Allegh. 

Allegh. 

Carolin 

Allegh. 

Allegh. 

Allegh. 

Carolin 

Carolin 

Allegh. 

Allegh. 

Allegh. 

Allegh. 

Allegh. 

Allegh. 


Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
.  Fauna 
Fauna 
Fauna 
Fauna 
.  Fauna 
Fauna 
.  Fauna 
Fauna 
Fauna 
.  Fauna 
Fauna 
Fauna 
Fauna 
.  Fauna 
.  Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 


Louis.  Fauna? 
Florid.  Fauna? 
Florid.  Fauna? 
Louis.  Fauna 
Allegh.  Fauna 


Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Florid.  Fauna? 


Louis.  Fauna? 
Louis.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Louis.  Fauna  ? 


Carolin   Fajuna 


Florid.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Florid.  Fauna' 


Florid.  Fauna? 
Florid.  Fauna 


Carolin.  Fauna? 


Boreal  Limit 
in  Winter. 


Austral  Limit 
in  Winter. 


Louis.  Fauna 
Louis.  Fauna 
Carolin.  Fauna 


Louis.  Fauna 


Carolin.  Fauna   Florid.  Fauna 

Carolin.  Fauna ?  

Carolin  Fauna?  

Louis.  Fauna  

Louis.  Fauna  

Carolin   Fauna  


Carolin.  Fauna 
Louis.  Fauna 


Louis.  Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 


Allegh.  Fauna 
Allegh.  Fauna 


Louis.  Fauna 


*  The  blanks  in  this  and  the  following  tables  have  the  same  significance  as  in  the  last  preceding 
table. 


3.  List  of  Species  which  breed  throughout  the  Temperate  Portions  of 
the  Eastern  Province,  with  Indications  of  their  Boreal  and  Austral 
Limits. 


Species. 


Smirus  aurocapillus 
SeiurUs  noveboracensis 
Cyanura  cristate  . 
Sphyrapicua  varius 
Colaptes  auratus  . 
Irochilua  colubris 
Cliactura  pelasgia . 
Grus  amerioaDds  . 
Actiturus  Hartramius 
Sterna  antillarum 
Dendroeca  pinus    , 
Quiscalus  purpu  BUS 


Boreal  Limit    I   Austral  Limit 

in  the  Breeding; in  the  Breeding 

Season.  Season. 


Canad.  Fauna 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna? 
Hudson.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad.  Fauna 
Canad    Fauna 
Hudson.  Fauna? 
Hudson.  Fauna 


Carolin   Fauna 
Louis   Fauna 
Florid.  Fauna 
Florid   Fauna? 


Louis.  Fauna  ? 
Florid.  Fauna 


Louis.  Fauna  * 


Boreal  Limit 
in  Winter. 


Florid   Fauna 


Allegh.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Florid.  Fauna.' 


Louis   Fauna 
Louis.  Fauna 


Carolin   Fauna 
Carolin.  Fauna 


Austral  Limit 
in  Winter. 


Florid.  Fauna 
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4.   List  of  Species  which  breed  in  the  Eastern  Province  only  within  the 
Warm-temperate  and  Subtropical  Districts. 


Species. 


Prothonotaria  citrea.  . 
Onofornia  fbrfnoeus  .    . 

Helm  it  her  us  vennivorus 
Hclmitherus  Swainsoni 
Helminthophaga  pinus  . 
Bebninthophaga  Bachmani 
Di'inlnrca  dominica  .     . 
Yirensvlvia  barbatula    . 
Pyranga  eestiva    . 
Thryothorus  ludovicianus 
Pcuc;ea  aestivalis  .     .     . 
Cyanospiza  eiris    .     .     . 
Tyrannus  dominieensis 
Cantpcphilus  principalis 
Picus  borealis   .... 
Conurus  carolinensis 
Crotophaga  ani     .     .     . 
Antrostomus  carolinensis 
Nauclerus  furcatus   .     . 
Ictinia  mississippicnsis  . 
Rosth  ramus  sociabilis    . 
Florida  c<Trulea    .     .     . 
Nyctherodius  violaceus . 
Demiegretta  Pealei     .     . 
Demiegretta  ludoviciana 

Ibis  alba 

Platalea  ajaja  .... 
iEgialitis  Wilsonius  .  . 
Aramus  giganteus  .  . 
Rallus  crepitans  .  .  . 
Porzina  jamaicensis  .  . 
Gallinula  galeata  .  .  . 
Gallinulit  martinica  . 

Sula  fiber 

Graculus  froridanus  .  . 
Plotus  anhinga  .  .  . 
Chroecocephalus  atricilla 
Thalasseus  acutiavidus  . 
A  no. is  Btolidoi  .... 
Haliplana  fuliginosa  .  . 
Rhynchops  nigra  .     .     . 


Boreal  Limit        Austral  Limit 

in  the  Breeding  in  the  Breeding 

Season.  Beaton* 


Carolin.  Fauna 
Allegh    Fauna 
Carolin.  Fauna 
Louis.  Fauna 
ICarolin.  Fauna? 
Louis.  Fauna 
Louis.  Fauna 
I  Florid.  Fauna 
jCarolin   Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Florid.  Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Florid.  Fauna 
Louis.  Fauna 
Carolin.  Fauna 
Louis   Fauna 
Florid.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Florid   Fauna 
Carolin   Fauna 
Caroiin   Fauna 
Louis.  Fauna 
Carolin.  Fauna 
Florid   Fauna 
Carolin   Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Carolin.  Fauna 
Louis.  Fauna 
Louis.  Fauna 
Carolin  Fauna 
Allegh.  Fauna 
Louis.  Fauna 
Florid.  Fauna 
Florid.  Fauna 
Carolin.  Fauna 


Louis.  Fauna  ! 
Florid.  Fauna? 


Boreal  Limit 

in  Winter. 


Aufltral  Limit 
in  W  InU  r 


Louis.  Fauna 
Florid.  Fauna 


Louis  Fauna 
Louis.  Fauna 
Louis.  Fauna 


Louis.  Fauna 


Louis.  Fauna 


Florid  Fauna 
Louis  Fauna 
Louis.  Fauna 


Louis. 
Florid 
Louis 
Florid 
Loui». 
Louis 
Florid 
Florid 
Florid 
Florid 


Fauna 

.  Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
Fauna 
.  Fauna 
.  Fauna 
.  Fauna 


Florid  Fauna 


Summary  of  the  Four  Preceding  Tables.  —  About  one  hundred  and 
twenty  species  occur  in  the  Eastern  Province  of  the  Nortli  American 
Temperate  Region  that  do  not  appear  as  regular  residents  in  the  W(  It- 
em Province  of  the  same  region,  of  which  a  small  proportion  arc  in 
part  tropical.  Of  these  one  hundred  and  twenty,  thirty-five  are  northern, 
or  range  in  the  breeding  season  only  over  the  cold-temperate  portions 
of  the  Eastern  Province;  twenty-eight  of  the  latter  being  land  birds, 
and  only  seven  aquatic.  Eighteen  species  of  the  land  birds  belong  to 
the  single  family  of  the  Sylvicolidce.  About  one  fourth  of  the  Eastern 
Province  species  (thirty-two),  all  land  birds,  range  in  the  breeding 
son  over  only  the  middle-temperate  part  of  the  province.  Of  these 
only  three  belong  to  the  family  SylcicolidcB,  and  only  one  is  a  typical 
representative  of  that  group  ;  ten  belong  to  the  family  Fringillidcc,  three 
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to  the  Turdidce,  and  two  each  to  the  Icteridce,  Plcidce,  Cuculidce,  and 
Tetraonidce  ;  several  other  families  have  one  representative  each.  The 
total  absence  of  any  species  of  Falconidce,  Strigidm,  Herodiones,  Grallce, 
and  Natatores  is  one  of  the  most  striking  features  in  the  list  of  the 
species  restricted  to  the  Eastern  Province. 

Twelve  of  the  Eastern  Province  species  breed  throughout  the  greater 
part  of  the  province,  three  of  which  are  Sylvicolidce,  two  are  Picidce, 
one  is  a  humming-bird,  one  a  wader,  and  one  a  tern. 

Forty-one  of  the  one  hundred  and  twenty  species  restricted  in  longi- 
tudinal range  to  the  Eastern  Province  extend  so  far  into  the  Tropical 
American  Realm  in  the  breeding  season  as  to  be  essentially  tropical 
species,  exclusive  of  a  considerable  number  that  appear  only  in  the 
Floridian  Fauna.  Twenty-one  of  these  are  land  birds  and  twenty 
aquatic  ;  the  latter  embracing  six  Herodiones,  six  Grallce,  and  eight 
Natatores,  five  of  which  are  terns.  The  land  species  embrace  three 
hawks,  two  species  of  Fringillidce,  seven  of  Sylvicolidce,  two  of  Picidce> 
and  one  each  of  seven  other  families. 

General  Remarks  on  the  Distribution  and  Migration  of  the 
Birds  of  the  Eastern  Province. 

The  preceding  tables,  illustrative  of  the  geographical  distribution  of 
the  birds  of  the  Eastern  Province  of  the  North  American  Temperate 
Region,  and  the  summary  remarks  already  given  respecting  them, 
indicate  a  number  of  interesting  general  facts. 

I.  The  species  which  have  the  greatest  longitudinal  range  in  the 
breeding  season  are  the  hawks,  owls,  and  vultures,  the  swallows,  the 
Turdince  or  typical  thrushes,  the  woodpeckers  and  flycatchers,  and  the 
water  birds  ;  among  the  latter,  especially  the  Scolopacidce,  the  Chara- 
driidce  and  their  allies,  the  Anatidce,  and  the  Laridce  ;  in  fact,  nearly 
all  the  Natatores.  All  the  land  birds  ranging  widely  in  longitude  are 
hence  species  which  possess  highly  developed  powers  of  flight,  and  have 
also  a  wide  latitudinal  range.  The  few  circumboreal  Natatores.  which 
have  only  moderate  or  greatly  reduced  powers  of  flight,  possess  great 
power  of  locomotion  in  the  water.  Their  habitat  is,  moreover,  not 
only  generally  the  sea-shores,  but  the  boreal  >hores  of  the  converging 
continents  of  the  northern  hemisphere.  Hence  all  the  species  having 
a  wide  geographical  range  —  as  the  circumpolar  and  continental  —  are 
either  pre-eminently  strong  fliers  or  powerful  swimmers.     It  also  ex- 
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plains  the  occurrence  of  the  large  proportion  of  long-winged  birds,  and 
especially  of  the  preponderance  of  the  water  birds,  in  the  three  first 

primary  divisions  given  above  of  the   birds  of  the  Eastern   ProTin 
namely,  the  cosmopolitan,  the  circumpolar,  and  the  continental,  and  the 
small  proportion  of  such  species  among  those  restricted   in  their  longi- 
tudinal   range   to    the    Eastern   Province.     Most   of   the    circumpolar 
species  are  also  boreal  ones. 

II.  The  aquatic  species,  while  forming  only  about  four  tenths  of  the 
birds  found  in  the  Eastern  Province,  greatly  predominate  over  the 
land  species  in  the  boreal  regions,  in  the  Arctic  Realm  they  outnum- 
bering the  land  birds  in  the  proportion  of  five  to  one,  or  form  eight 
tenths  of  the  whole.  In  the  Cold-temperate  District  of  the  North 
American  Region  the  water  birds  form  about  six  tenths  of  the  whole  ; 
in  the  Middle-temperate  Districts,  between  four  and  five  tenths ;  in 
the  Warm-temperate  District,  rather  less  than  four  tenths.  Farther 
southward,  although  a  few  groups  (as  the  Rallidce,  Iferodiones,  and 
Sternince)  are  more  numerously  represented,  the  relative  proportion 
of  water  birds  to  the  terrestrial  seems  scarcely  to  increase.  In  the  breed- 
ing season,  however,  a  numerical  comparison  of  the  land  and  water 
birds  yields  very  different  results,  in  respect  to  the  proportion  char- 
acteristic of  localities  situated  under  different  parallels  of  latitude. 
Passing  from  the  extreme  boreal  regions  southward,  the  number  of 
Grallce  (exclusive  of  the  Paludicolce),  Anatidce,  Larince,  and  Lestrid- 
ince  decreases  rapidly,  so  that  the  number  of  the  Grallce  (exclusive 
of  the  rails  and  their  allies)  is  reduced  in  the  breeding  season,  in  the 
warm-temperate  parts  of  the  Eastern  Province,  to  only  seven  or  eight 
species,  the  Anatidce  to  one  {Aix  sponsa),  the  Larince  to  one  (Chrceco- 
cephalus  atricilla),  and  the  Lestridince  disappear  entirely. 

III.  A  large  proportion  of  the  accessions  to  the  land  birds  near  the 
tropics  being  species  of  a  comparatively  low  grade  of  structure,  the 
prevalence  of  the  water  birds  in  the  arctic  and  subarctic  fauna",  the 
comparative  absence  of  water  birds  in  the  temperate  latitudes  and  the 
great  development  here  of  the  higher  groups  of  the  land  birds,  give  to 
the  temperate  regions  the  maximum  proportion  of  high  forms  of  avine 
life,  —  a  fact  as  true  in  respect  to  mammalian  life  as  it  is  of  birds. 

IV.  In  respect  to  the  distribution  and  relative  development  of  par- 
ticular families,  the  Sittidce  (Sittce),  the  Partda,  and  the  Alddm  are  alone 
restricted  to  the  North  Temperate  Realm.     The  species  of  these  groups 
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(except  the  Alcidce)  are  also  sedentary  throughout  nearly  their  whole 
range.  In  the  Eastern  Province,  Larus,  Stercorarius,  and  their  allies, 
as  well  as  Colymbus,  are  restricted  in  the  breeding  season  to  its  north- 
ern half,  as  are  also,  as  already  remarked,  most  of  the  water  birds, 
except  the  Rallidce  and  the  Herodiones,  which  are  chiefly  southern. 
The  representatives  of  the  Troglodytidce  and  Icteridce  increase  rapidly  in 
number  towards  the  tropics,  while  the  Mimince  and  several  genera  of 
the  more  brightly  colored  Fringillidce  are  confined  to  the  southern  half 
of  the  province.  The  Sylvicolidce,  the  mdst  exclusively  distinctive 
family  of  the  North  American  temperate  region,  reaches  its  maximum 
development  in  the  Middle  and  Cold-temperate  Districts.  The  sec- 
tion Sylvicolece,  and  especially  the  genus  Dendroeca,  is  more  numer* 
ously  represented  in  the  Eastern  Province  than  in  the  Western,  anil 
the  greater  part  breed  in  the  colder  latitudes,  their  "metropolis"  dur- 
ing the  breeding:  season  being  the  Canadian  Fauna  of  the  Eastern 
'  Province  and  the  corresponding  fauna  of  the  Western.  The  species 
of  the  section  Vermivorece  (genera  Helmitherus  and  Helminthophagu) 
have  a  wider  longitudinal  distribution  than  the  Dendrcecce,  the  species 
of  which  genus  are  mainly  restricted  either  to  the  Eastern  or  to  the 
Western  Province.  The  two  species  of  Helmitherus  are  southern  in 
their  distribution,  while  four  or  five  of  the  six  Helm  inthopha  gee  are 
northern. 

V.  At  the  extreme  north,  or  from  the  Arctic  coast  southward  to  the 
Canadian  Fauna,  nearly  all  the  birds  are  migratory,  owing  to  the 
extreme  severity  of  the  winter  season ;  they  also  spend  a  smaller 
portion  of  the  year  at  their  breeding  stations  than  do  the  species 
which  breed  farther  to  the  southward.  Even  as  far  south  as  the  Alle- 
ghanian  and  Carolinian  Faunas,  the  greater  proportion  of  the  species 
are  to  a  greater  or  less  extent  migratory.  In  the  Carolinian  and 
Louisianian  Faunas  a  much  greater  proportion  are  resident,  even  in- 
cluding many  species  whose  boreal  limit  of  distribution  is  the  Carolin- 
ian Fauna.  From  the  Hudsonian  Fauna  southward  many  species  are 
found  the  whole  year  at  the  same  localities,  and  are  hence  termed 
"  resident,"  though  the  individuals  representing  such  species  are  migra- 
tory, there  being  a  general  movement  of  the  winter  habitat  southward, 
but  too  limited  to  carry  the  wave  of  migration  entirely  beyond  the 
southern  limit  of  the  summer  habitat  of  these  species. 

VI.  The  representatives  of  the  various  groups  differ  from  each  other 
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widely,  as  is  well  known,  in  respect  to  the  extent  of  their  mirations. 
Those  of  a  few  families  (as  the  7yelraonidce,  the  Picidce,  Sitridrr,  Got* 
vidce,  and  Strigidce)  are  nearly  sedentary,  the  nature  of  their  food 
being  such  that  the  supply  is  almost  equally  sure  at  all  seasons.  The 
insectivorous  species  have  the  most  extended  migratory  range  ;  the  pis- 
civorous, the  graminivorous,  and  the  raptorial  the  least  of  the  non- 
sedentary  species,  the  migrations  of  the  latter  being  mainly  governed 
by  those  of  their  prey.  Hence  the  wood  warblers  (Sylcicolidce),  the  fly- 
catchers (Tyrannid'ce),  and  the  swallows  make  the  longest  journeys,  and 
leave  their  breeding  stations  the  earliest.  Requiring  apparently  a 
temperature  in  winter  similar  to  that  of  their  summer  habitats,  as  well 
as  a  constant  supply  of  insect  food,  they  begin  their  southward  journeys 
almost  before  the  close  of  the  short  northern  summer,  proceeding  grad- 
ually southward  during  the  autumn  months  to  pass  the  winter  in  the 
tropics.  The  Grullce  have  also  to  seek  districts  almost  wholly  beyond 
the  reach  of  severe  frosts,  their  food  being  only  accessible  to  them 
where  the  ground  continues  unfrozen.  The  Natatores  also  necessarily 
migrate  to  localities  where  the  streams  and  estuaries  are  nearly  free 
from  ice  ;  the  strictly  littoral  and  pelagic  species  hence  making  shorter 
journeys  than  the  inland  species. 

The  migratory  insessorial  birds  that  pass  the  winter  wholly  or  in 
part  within  the  Eastern  Province  are  principally  fringilline  species. 
The  others  are  a  single  flycatcher  (Sayornis  fusctts),  the  northern 
members  of  the  Ictcridce,  two  species  of  I'urdus,  three  of  Afimijice, 
three  wrens,  and  three  or  four  sparrows.  All  of  these  species  are 
resident  the  whole  year  in  those  sections  to  which  the  northern  mem- 
bers of  these  species  mainly  resort  in  winter.  In  these  species  there 
is  hence  only  a  partial  recession  southward  in  winter  from  the  northern 
portions  of  their  respective  summer  habitats.  Most  of  the  Fringillidir, 
however,  which  pass  the  summer  within  or  to  the  northward  of  the 
Alleghanian  Fauna,  remove  wholly  in  winter  from  their  Bummer  sta- 
tions. While  some  in  winter  barely  abandon  their  summer  Mations, 
as  shown  in  the  preceding  tables,  of  distribution,  others  pass  entirely 
over  one  fauna,  throughout  which  they  occur  only  as  spring  and  au- 
tumn passengers  ;  others  in  a  similar  way  pa<>  over  two  fauna  in 
reaching  their  winter  quarters.  Hence  some  which  breed  in  the  Cana- 
dian Fauna  and  farther  northward  pass  only  into  the  Alleghanian  and 
Carolinian  Faunae  in  winter,  while  others  pass  over  the  Alleghanian 
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into  the   Carolinian,  and  others  over  both   the  Alleghanian  and  the 
Carolinian  into  the  Louisianian. 

Some  species  which  in  general  breed  far  to  the  northward  of  the 
tropics,  to  which  they  retire  in  winter,  are  also  known  to  breed  on  the 
mountains  within  the  tropics  (as  Dendroeca  coronata  and  Perissoglossa 
tigrina),  and  doubtless  many  others  will  be  found  to  do  so  when  the 
mountain  faunae  of  these  regions  become  fully  known  ;  it  being  already 
well  ascertained  that  there  is  a  migration  from  the  plains  and  lowlands 
to  the  mountains  (more  especially  in  the  Tropical  Realms)  as  well  as 
(in  the  northern  hemisphere)  from  the  south  northward. 

VII.  The  lack  of  suitable  food  and  the  low  temperature  in  winter  in 
northern  latitudes  are  evidently  the  causes  which  impel  so  many  species 
to  leave  their  breeding  stations  at  that  season  to  seek  a  warmer  zone. 
While  in  most  cases  a  degree  of  cold  sufficient  to  cut  off  the  supply  of 
food  of  any  species,  especially  of  the  insectivorous  ones,  would  of  itself 
also  prove  fatal  to  the  birds  themselves,  it  is  by  no  means  the  case  with 
the  baccivorous  and  graminivorous  species,  their  winter  migrations  ap- 
pearing to  be  primarily  and  principally  controlled  by  the  accessibility 
of  their  food.  This  is  evidently  indicated  by  the  irregular  dispersion 
in  winter  of  such  species  near  the  boreal  limit  of  their  range  at 
that  season,  they  being  numerous  where  their  food  abounds  and  en- 
tirely absent  in  the  immediately  adjoining  districts.* 

VIII.  The  breeding  range,  as  well  as  the  migratory  range,  differs 
greatly  not  only  among  the  species  of  different  families  (nearly  all  the 
species  of  some  families  having  a  wide  range,  while  nearly  all  the  spe- 
cies of  other  families  have  a  quite  restricted  range,  as  in  the  Cor- 
vidce  and  Ficidce,  for  instance,  as  compared  with  the  Sylvicolidce),  but 
also  among  those  of  the  same  family  and  even  of  the  same  genus. 
The  two  extremes  are  well  illustrated  by  the  osprey  or  fish -hawk  and 

*  These  remarks  are  illustrated  by  the  winter  distribution  of  the  robin  and  the  cedar- 
bird  in  the  Alleghanian  Fauna,  and  by  the  sudden  southward  incursion  of  the  snow- 
buntings  and  other  northern  sparrows  when  deep  snows  suddenly  render  their  food  more 
than  usually  difficult  to  procure  in  their  usual  winter  resorts.  The  early  return  of  birds 
to  their  breeding  stations,  —  their  real  homes,  —  as  soon  as  the  causes  that  impelled  their 
winter  migration  are  removed,  is  further  corroborative  of  the  same  view.  Most  of  even 
the  insectivorous  species  visit  regions  in  winter  whose  average  winter  temperature  dif- 
fers but  little  from  that  of  their  breeding  stations,  and  when  the  excessive  heats  of  spring 
and  summer  arrive  in  the  southern  latitudes,  they  gradually  retire  again  to  their  north- 
ern breeding  stations,  keeping  pace  in  their  migration  with  the  northward  advance  of 
the  summer  warmth. 
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the  bobolink,  the  one  having  an  almost  cosmopolitan  breeding  range, 
while  the  breeding  range  of  the  other  is  nearly  or  quite  restricted 
to  the  Alleghanian  Fauna.  Several  of  the  Sylvicolidce  have  a  breeding 
range  as  restricted  as  the  bobolink,  while  a  few  other  species  of  the 
same  family  breed  throughout  nearly  the  whole  of  North  America. 
One  of  the  species  of  Dendrceca  (I),  cestiva)  has  this  wide  breeding 
range,  while  other  species  of  the  same  genus  appear  to  breed  only  in 
the  Canadian  Fauna. 

IX.  Species  which  have  a  wide  breeding  range  usually  present 
a  greater  or  less  number  of  easily  distinguishable  local  forms,  which 
merge  generally  the  one  into  the  other  in  the  regions  lying  be- 
tween the  localities  at  which  these  several  forms  are  most  fully 
developed.  A  part  of  these  local  forms  have  received  distinctive 
names,  and  have  of  late  been  quite  commonly  regarded  as  distinct 
species,  while  many  are  as  yet  not  so  regarded.  Every  year  additional 
races  of  this  character  are  discovered,  and  doubtless  many  still  remain 
unknown.  Much  time  will  probably  elapse  before  naturalists  will  gen- 
erally agree  as  to  their  true  character  and  relations,  though  evidence 
indicative  of  their  being  the  result  of  general  and  uniformly  acting 
laws  of  geographical  variation  is  apparently  by  no  means  wanting. 
The  difference  in  color,  size,  form  of  the  bill,  length  of  the  tail,  etc., 
that  appear  almost  universally  to  obtain  between  the  northern  and 
southern  representatives  of  the  same  species,  have  already  been  suffi- 
ciently dwelt  upon  in  the  preceding  pages  ;  but  the  insertion  of  a  few 
species  in  the  list  of  those  alleged  above  (Class  IV  of  the  preceding 
tables)  to  range  across  the  North  American  continent  calls  for  an  ad- 
ditional word  in  respect  to  the  differences  which  have  led  to  the  specific 
separation  of  the  western  representatives  of  these  species  from  their  M 
ern  representatives,  or  to  suggestions  that  they  might  prove  to  be  spe- 
cifically distinct.  Most  of  the  cases  of  this  kind  have  been  distinguished 
in  the  tables  under  Class  IV  by  the  prefix  of  a  [?]  before  their  Dames. 
In  all  these  cases  almost  the  sole  difference  alleged  for  the  separation 
of  the  western  forms  is  that  of  either  the  darker  or  brighter  or.  in  other 
words,  the  more  intense  colors  of  those  from  the  Pacific  coast  ;  this  char- 
acter being  always  the  one  most  Strongly  urged  as  distinguishing  them, 
and  not  unfrequently  the  only  one,  especially  in  those  Species  that  breed 
wholly  to  the  northward  of  the  latitude  of  San  Francisco.  The  fre- 
quency of  this  difference  seems  to  be  a  strong  reason  for  regarding 
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it  as  the  result  of  a  general  law,  and  to  remove  it  from  the  category 
of  genuine  specific  distinctions.* 

X.  The  number  of  species  which  breed  in  the  American  Arctic 
Fauna  appears  to  be  not  far  from  sixty.  In  the  Hudsonian  Fauna  the 
number  is  increased  to  upwards  of  one  hundred  and  fifty,  in  the  Cana- 
dian to  probably  about  one  hundred  and  sixty.  In  the  Alleghanian 
the  number  is  nearly  one  hundred  and  forty ;  in  the  Carolinian  about 
one  hundred  and  thirty-five ;  in  the  Louisianian  about  one  hundred  and 
thirty.  The  Hudsonian  and  Canadian  Faunae  hence  have  a  greater 
number  of  species,  in  areas  of  the  same  extent,  and  probably  a  far 
greater  number  of  individuals,  than  the  Carolinian  and  Louisianian 
Faunae.  In  respect  to  the  number  of  individuals,  it  is  evident  that 
this  must  result,  in  consequence  of  the  hordes  of  wading  and  swim- 
ming birds,  of  thrushes,  sparrows,  and  Sylvicolidce  that  pass  through 
the  southern  and  middle  districts  of  the  Eastern  Province  to  breed 
in  its  boreal  portions  ;  few  of  the  species  that  breed  at  the  southward 
being  there  as  numerously  represented  as  are  scores  of  species  that 
breed  exclusively  at  the  northward.  Taking  the  whole  number  of 
species  found  at  particular  localities  during  the  year,  there  is  a  con- 
stant increase  in  number  to  the  southward,  the  increase,  however, 
being  less  rapid  from  the  southern  boundary  of  the  Canadian  Fauna 
southward  than  from   that  point  northward.!     There  is  also  a  steady 

*  In  addition  to  the  list  of  examples  of  this  variation  already  cited  in  Part  III  of 
this  paper,  the  following  may  be  added  as  marked  instances:  Regulus  satrnpa,  Pacific 
coast  specimens  forming  the  variety  olivaceus  Baird  ;  Troglodytes  hyemalis,  Pacific  coast 
specimens  forming  the  variety  pacijicus  Baird;  Cistuthorus  paluslris,  Pacific  coast  speci- 
mens forming  the  variety  paludicola  Baird;  Ihlminthophaga  celata,  Pacific  coast  speci- 
mens being,  according  to  Professor  Baird,  "  much  brighter  and  clearer  yellowish  be- 
neath and  olivaceous  above,"  than  those  from  the  interior  of  North  America;  ^fyi<>dioctes 
(=  Wilsonia)  pusilla  ;  Ilirundo  bicolor  ;  Collurio  excubiforoides  (=  C.  ludovicianus),  Pacific 
coast  specimens  being  darker  than  those  from  the  Mississippi  Valley,  and  much  darker 
than  those  from  the  Plains  (Baird);  Gtrpodaais  purpureiis,  Pacific  const  specimens 
being  darker  and  forming  the  C-  californicus  of  Baird  :  Melospiza  melodia,  the  darker 
Pacific  coast  specimens  forming  the  M.  Ileermanni  Baird,  etc. 

t  There  seems  to  have  been  no  exhaustive  list  published  of  the  birds  occurring  at 
any  locality  north  of  the  Alleghanian  Fauna.  Dr  Richardson's  list  is  the  largest,  and 
gives  two  hundred  and  thirty-eight  as  the  whole  number  known  in  1831  to  inhabit 
British  North  America  north  of  the  Canadas  and  east  of  the  Rocky  Mountains.  Prob- 
ably this  number,  °.nd  even  more,  may  occur  at  a  single  locality  on  the  Saskatchewan; 
but  probably  not  more  than  two  hundred  and  sixty  or  seventy.  Three  hundred  and 
ten  have  been  detected  in  Massachusetts,  including  those  of  irregular  and  very  rare 
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increase  southwards  in  the  number  and  even  in  the  proportion  of 
species  which  are  resident  at  the  same  locality  the  whole  year.  But 
from  the  absence  of  exhaustive  lists  of  the  species  occurring  at  numer- 
ous localities,  differing  in  latitude,  it  fa  difficult  to  make  at  present  a 
wholly  satisfactory  numerical  comparison  of  the  different  ornithological 
faunae.* 

occurrence  ;  three  hundred  and  twenty-seven  in  the  vicinity  of  New  York  City  (Law- 
rence), and  three  hundred  and  forty-three  In  New  Jersey  (  Tumbull).  The  number 
given  by  Ross  as  observed  by  him  in  the  M  Mackenzie's  River  District "  is  one  hundred 
and  ninety-two.  Tne  greatest  number  I  have  seen  recorded  from  any  restricted  locality 
within  the  American  tropical  Realm  is  five  hundred  and  forty,  the  number  given  from 
Costa  Rica  by  Messrs.  Lawrence  and  Salvin. 

*  Dr.  Richardson  in  1831,  found  that  the  number  of  species  u  known  to  rear  their 
young  on  the  banks  of  the  Saskatchewan  "  amounted  to  one  hundred  and  forty-one. 
At  least  twenty  species  more  may  now  be  safely  added.  Bonaparte,  in  1S27,  estimated 
the  number  of  species  breeding  at  Philadelphia  to  be  one  hundred  and  four.  Met 
Coues  and  Prentiss  in  their  list  of  the  birds  of  the  District  of  Columbia,  published  in 
1661,  mention  forty-four  species  as  being  permanent  residents,  and  fifty-nine  others  as 
summering,  making  one  hundred  and  three  that  probably  breed  in  the  District,  —  one 
less  than  the  number  given  by  Bonaparte  as  breeding  at  Philadelphia.  Messrs.  S.  P. 
and  W.  M.  Baird  gave,  in  1844,  one  hundred  and  nine  species  as  breeding  at  Carlisle, 
Pennsylvania.  The  three  latter  being  inland  localities,  they  may  properly  be  compared 
with  the  Saskatchewan  district.  The  numerous  lakes  at  the  latter  locality,  however, 
afford  favorite  breeding  places  for  numerous  water  birds,  while  few  such  localities  are 
afforded  by  the  other  localities  mentioned;  but  since  few  water  birds  breed  so  far  south 
as  these  localities,  the  difference  in  this  respect  is  a  fact  of  small  importance.  Dr. 
Tumbull,  in  1869,  gave  the  number  of  permanently  resident  species  in  "  East  Penn- 
sylvania and  New  Jersey"  as  fifty-two,  and  the  number  of  summer  visitors  as  one  hun- 
dred and  fourteen,  making  a  total  of  one  hundred  and  sixtv-ux  species  that  occur  there 
in  summer;  but  the  area  included  in  this  list  is  more  extended,  and  embraces  ■  greater 
variety  of  surface  than  in  the  other  cases,  and  includes  several  strictly  i 
Farther  than  this,  an  examination  of  his  list  shows  that  at  least  thirty  of  the  one  hun- 
dred and  sixty-six  are  either  wholly  of  accidental  or  of  very  rare  occurrence,  and  hence 
do  not  regularly  (many  of  them  never)  breed  at  the  locality  named.  The  number  of 
resident  species  in  Massachusetts  is  not  far  from  thirty,  of  summer  visitors  one  hun- 
dred and  six,  making  one  hundred  and  thirty-six  that  are  more  or  less  frequent  in  sum- 
mer,—  a  number  considerably  less  than  undoubtedly  occur  in  an  equal  area  on  the 
Saskatchewan.  Mr.  C.  J.  Maynard,  in  his  careful  analysis  of  the  birds  of  Ka>tern 
Massachusetts  (Naturalist's  Guide,  Part  II,  pp.  162  -  164,  1879),  gives  only  one  hundred 
and  fifteen  as  being  known  with  certainty  to  breed  in  the  eastern  half  ol  that  State, 
one  or  two  of  which  cannot  be  considered  as  breeding  there  regularly.  W  bile  this 
somewhat  exceeds  the  number  generally  given  as  breeding  at  localities  more  to  the  south- 
ward, it  is  far  less  than  the  number  given  by  Ih\  Kichardson  as  breeding  on  the  S 
katchewan,  and  much  less  than  the  number  now  well  known  to  be  found  there  in 
summer.  Dr.  Coues,  in  his  "  Synopsis  of  the  Birds  of  South  Carolina,"  indicate-  only 
about  one  hundred  and  thirty-five  as  being  known  to  breed  regularly  in  that  Sti 
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APPENDIX   TO    PART   V. 

LIST    OF   AUTHORITIES. 

In  the  following  list  are  given  the  titles  of  general  works  and  special 
papers  that  may  be  profitably  consulted  in  a  study  of  the  geographical 
distribution  of  the  birds  of  North  America.  An  attempt  has  been  made 
to  cite  all  the  papers  of  much  importance  bearing  upon  this  subject 
that  have  appeared  prior  to  the  beginning  of  the  year  1870,  those  pub- 
lished in  this  country  having  been  also  brought  down  to  the  present 
date  (April,  1871).  Some  of  those  published  in  the  transactions  of  for- 
eign societies  during  1869  have  been  necessarily  omitted,  as  also  a  large 
proportion  of  those  published  in  1870,  since  most  of  these  publications 
are  usually  several  months  in  reaching  this  country. 

In  compiling  the  present  list  I  have  been  greatly  aided  by  the 
"List  of  Authorities"  published  by  Professor  Baird  in  the  Appen- 
dix of  his  Report  on  the  Birds  of  North  America  in  1858  ;  Agassiz's 
"  Bibliographia  Zoologiae  " ;  Carus  and  Engleman's  u  Bibliotheca 
Zoologica,"  ending  with  the  year  1860  ;  by  Dr.  G.  Hartlaub's  "Bericht 
liber  die  Leistungen  in  der  Naturgeschichte  der  Vogel,"  in  Wiegmann's 
Archiv  fur  Naturgeschichte,  and  by  Professor  Alfred  Newton's  ad- 
mirable ornithological  record  in  Dr.  Giiuther's  "  Zoological  Record."* 
I  am  also  indebted  to  Dr.  Elliott  Coues  for  the  addition  of  the  titles  of 
a  considerable  number  of  articles  to  the  proof-sheets,  which  he  has  had 
the  kindness  to  carefully  examine.  The  few  titles  enclosed  in  brackets 
indicate  those  papers  I  have  not  myself  consulted. 

In  aiming  at  brevity  I  may  have  excluded  from  the  list  a  few  papers 
that  might  well  have  been  added.  Usually  papers  mentioning  less 
than  half  a  dozen  species  have  been  excluded,  including  announcements 
of  the  capture  of  species  at  localities  beyond  their  usual  range.  To  cite 
all  such  notices  would  nearly  double  the  length  of  the  list,  without  ma- 
terially adding  to  its  value,  at  least  for  general  purposes.  Papers  in 
which  new  species  were  described  are  frequently  omitted  where  the 
geographical  data  given  in  them  have  been  subsequently  incorporated 
in  other  papers  published  by  the  same  author. 

*  The  volume  for  1S60  I  regret  to  find  has  not  yet  appeared. 
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The  geographical  arrangement  of  the  papers  servos  to  show  at  a 
glance  what  portions  of  the  continent  are  tolerably  well  known,  go  far 
as  regards  the  birds  occurring  there,  as  we'll  as  to  indicate  the  consider- 
able areas  that  are  still  almost  unknown,  and  the  amount  of  information 
possessed  respecting  the  regions  partially  known.  In  order  to  indie 
to  some  extent  the  character  of  the  papers  mentioned,  the  number  of 
species  given  in  each  is  usually  stated,  as  well  as  the  number  of  pages 
the  papers  embrace. 

Occasionally  valuable  notes  on  the  distribution  of  our  bird-,  and  some- 
times nearly  complete  local  lists,  are  to  be  found  in  the  various  agricul- 
tural periodicals,  in  the  transactions  or  reports  of  agricultural  societies, 
and  in  the  various  State  agricultural  reports.  Although  a  number  of 
such  have  been  entered  in  the  following  list,  others  may  have  escaped 
notice  ;  and  information  of  such  omissions,  or  of  the  omission  of  any 
local  list,  would  be  thankfully  received  by  the  writer. 

GENERAL   WORKS. 

Audubon,  J.  J.  Facts  and  Observations  connected  with  the  permanent 
Residence  of  Swallows  in  the  United  States.  Ann.  X.  Y.  Lye.  Xat.  Hist, 
Vol.  I,  pp.  166-168,  1824. 

Audubon,  J.  J.  Ornithological  Biography.  5  vols.  8vo.  Edinburgh, 
1831-1839. 

Audubon,  J.  J.  A  Synopsis  of  the  Birds  of  North  America.  8vo.  Edin- 
burgh, 1839. 

Audubon,  J.  J.  Birds  of  America.  7  vols.  8vo.  Philadelphia,  1840- 1844. 
(506  species.) 

Baciiman,  John.  On  the  Migration  of  the  Birds  of  North  America.  Am. 
Journ.  Sci.  and  Arts,  1st  Ser.,  Vol.  XXX,  pp.  81-100,  1836. 

Baird,  S.  F.  Review  of  American  Birds,  in  the  Museum  of  the  Smith- 
sonian Institution,  Part  T,  North  and  Middle  America.  8T0,  Washington, 
pp.  1-176,  1864;  pp.  177-320,  1866;  pp.  821-  150,  1866. 

Baird,  S.  F.     The  Distribution  and  Migration  of  North  American   Birds. 
Am.    Journ.  Sci.    and    Arts,    2d    Ser.,  Vol.    XLI,  pp.    78-! 
337-347,  1866. 

Baird,  S.  F.,  Cassin,  John,  and  Lawrence,  6.  N.  Birds  of  North 
America:  a  Report  on  the   Birds  collected  during  the  Explorations  and 

,.  Surveys  for  a  Railroad  Route  from  the  Mississippi  River  to  the   Pacific 
Ocean.      Pacific  R.  K.  Rep.  of  Expl.  and  Snrv.,  Vol.  IX,  It...     -    & 
published  under  the   title  of  "  Birds  of  North  America,"  with  an  Atlas  of 
Plates.  —  738  species,  22  of  them  cxtralimital  ) 
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Bannister,  H.  M.     A  sketch  of  the  Classification  of  the  American  Anseres. 

Proc.  Acad.  Nat.  Sci.  Philad.,  1870,  pp.  130-132.     (12  North  American 

species.) 
Bonaparte,  C.  L.     Additions  to  the  Ornithology  of  the  United  States. 

Journ.  Acad.  Nat.  Sci.  Philad.,  Vol.  V,  pp.  28-31,  1825.     (7  species.) 
Bonaparte,  C.  L.     Specchio   comparative)   della  crni^ologia   di   Roina  e 

Filadelfia.    8vo.     Pisa,  1827.     Supplement  to  the  same,  1832. 
Bonaparte,  C.  L.     Saggio  di   una  distribuzione  metodica  degli   Animali 

vertebrati   etc.      8vo.      Roma,    1831-1832;    Isis,    1832,   pp.    283-319; 

1833,  pp.  1183-1230. 
Bonaparte,  C.  L.     A  Geographical  and  Comparative  List  of  the  Birds  of 

Europe  and  North  America.    8vo,  London,  1 838.    (4  71  American  species.) 

See  a  review  of  the  same  in  Ann.  &  Mag.  Nat.  Hist,  Yol.  I,  p.  318,  1839. 
Bonaparte,  C.  L.     American  Ornithology,  or  the  Natural  History  of  the 

Birds  inhabiting  the  United  States,  not  given  by  Wilson.     4  vols.  4to. 

New  York,  1825-1833. 
Bonaparte,  C.  L.,  and  Schlegel,  H.     Monographic  des  Loxiens.     4to. 

Leiden  et  Diisseldorf,  1850.     (38  species.) 
Brandt,  Johann  Friedrich.     Rapport  sur  une  Monographic  de  la  famille 
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Lesson,    11.  P.     Distribution  geographique  de  quelques    Oiseaux  marins. 

Ann.  Sci.  Nat,  Tome  VI,  pp.  88-102,  1825. 
Lesson,    R.  P.      Essai  sur  la  dispersion  des   Oiseaux  sur  la  surface  du 

globe.     Ferrus.  Bull.  Sc.  Nat.,  Tome  XXVII,  pp.  92  -  100,  1831. 
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Species  of  the  Genus  Sitta.     Ibis,  1865. 
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Jones,  J.  M.  On" some  of  the  Rarer  Birds  of  Nova  Scotia.  Proc.  Nov. 
Scot.  Inst.  Nat.  Sci.,  Vol.  II,  Part  II,  pp.  70  -  73,  1868. 

Reeks,  Henry.  Notes  on  the  Birds  of  Newfoundland.  Can.  Nat.,  Vol. 
V,  pp.  38-47,  151  - 159,  1860. 

Willis,  J.  R.  List  of  the  Birds  of  Nova  Scotia,  compiled  from  Notes  by 
Lieut.  Blakiston  and  Lieut.  Bland.     Smithsonian  Report,  1858,  pp.  280- 

,   286.     (207  species.) 

The  Canadas. 

Bell,  Robert.  Catalogue  of  Birds  collected  around  Lakes  Superior  and 
Huron  in  1860.  Can.  Nat.  and  Geol.,  Vol.  VI,  pp.  270-275,  1861. 
(77  species.) 

Cabot,  J.  E.  Report  of  the  Birds  collected  and  observed  at  Lake  Supe- 
rior.    Agassiz's  Lake  Superior,  pp.  383-385,  1850.     (69  species.)    ■ 

Couper,  Wm.  List  of  the  Birds  found  in  the  Vicinity  of  Quebec,  Lower 
Canada.  Samuels's  Birds  of  New  England,  pp.  80,  81,  368-372,  396, 
477-478,  571-573,1868.     (154  species.) 

D' Urban,  W.  S.  M.     Notes  on  the  Land    Birds    observed  around  Mon* 
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treal  during  the  Winter  of  1856-57.     Can.  Nat.  and  Geol.,  Vol.    II,  pp. 

138-145,   18.07.     (18  specie*.) 
[Hadfield,  HENRY.     Birds  of  Canada  observed  near  Kingston  during  the 

Spring  of  1858.    Zoologist,  1859, pp.  6701  -0709,6744-6752,  6751  -6 
Hall,  Archibald.     On  the  Mammals  and  Birds  of  the  District  of  Mon- 
treal.   Part  II,  Birds.     Canadian  Nat  and  Geol.,  Vol.  VII,  pp.  4  1-54, 

18G2.     (199  species.) 
KlNG,  W.  Ross.     The  Sportsman  and  Naturalist  in  Canada;  or,  Notes  on 

the  Natural  History  of  the  Game,  Game  Birds,  and  fish  of  that  Country. 

Imp.  8vo,  London,  18G6. 
Le  Mo  ink,  J.  M.     Notes  on  Land  and  Sea  Birds  observed  around  Quebec. 

Can.  Nat.  and  Geol.,  Vol.  IV,  pp.  411-414,  1859. 
Le  Moine,  J.  M.     Ornithologie  du  Canada.     Oiseaux  de  Proie  et  Palmi- 
pedes.    8vo,  pp.  96,  Quebec,  18G0. 
McIlwraith,  Thomas.     List  of  Birds  observed  near  Hamilton,  Canada 

West.     Proc.  Essex  Institute,  Vol.  V,  pp.  79  -  9G,  1866.     (241  species.) 
Vennor,  II.  G.     A  short  Review  of  the  Sijlchuhr,  or  Wood-Warblers,  found 

in  the  Vicinity  of  Montreal.     Can.  Nat.  and  Geol,  VI,  pp.  349-362,  1861. 
Vennor,  II.   G.,  Jr.     Notes  on  Birds  wintering  in  and  around  Montreal. 

Can.  Nat.  and  Geol.,  Vol.  V,  pp.  425-430,  1860.     (27  species.) 
W.,  J.  F.     Notes  on  Canadian  Birds.     Can.  Nat.  and  Geol.,  Vol.  V,  pp.  230, 

231,  1870.     (The  capture  of  9  rare  species  near  Quebec  mentioned.) 

NEW  ENGLAND   STATES. 
General. 

Brewer,  T.  M.  Seaside  Ornithology.  Am.  Nat.,  Vol.  Ill,  pp.  225  -  235, 
1869. 

Coues,  Elliott.  A  List  of  the  Birds  of  New  England.  Proc.  Essex  Insti- 
tute, Vol.  V,  pp.  249-314,  1868.      (335  species.) 

Samuels,  E.  A.  Birds  of  New  England  and  Adjacent  States,  5th  ed.  (of 
"  Ornithology  and  Oology  of  New  England").     Boston,  1870. 

Maine. 

Boardman,  G.  A.     Catalogue  of  the  Birds  found  in  the  Vicinity  rfCal 
Maine,  and  about  the  Islands  at  the   Mouth  ol'  the  Bay  of  Fundy.     Proc. 
Bost.  Soc.  Nat.  Hist.,  Vol.  IX.  pp.  122-132,  1862.    (231  species  ) 

Cabot,  S.,  Jr.  Notes  of  the  Breeding  of  Mergut  ssrrofor,  M.  cucullaius, 
Anas  spousa,  A.  obscura,  and  Fuligufa  clan<ju!a,  on  the  Sourees  of  the 
Androscoggin  River,  Maine.     Proc.  Bost.  Soc.  Nat.  Hist,  Vol  II,  p. 

Hamlin,  C.  E.     Catalogue  of  Birds  found  in  the  Vicinity  of  Waterville, 
Kennebec  County,  Maine.     Rep.  of  Sec'y  Maine  Board  of  Agric,   I 
pp.  168  -  1 73.     (135  species.) 
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Holmes,  Ezekiel.     Birds  of  Maine.     Agr.  Maine,  6th  Ann.   Rep.,  1861. 

pp.  113-122.     (A  nominal  list  of  193  species.)     Addenda  to  the  same. 

2d  Ann.  Rep.  Nat.  Hist,  and  Geol.  of  Maine,  1862,  p.  118.  (13  species.) 
Verrill,  A.  E.     Catalogue  bf  Birds  found   at  Norway,    Oxford    County, 

Maine.  Proc.  Essex  Institute,  Vol.  Ill,  pp.  136  -  158,  1863.  (159  species.) 
Verrill,  A.  E.     Additions  to  the  Catalogue  of  Birds  found  in  the  Vicinity 

of  Calais,  Maine,  and  about  the  Bay  of  Fundy.     Proc.  Bost.  Soc.  Nat. 

Hist,  Vol.  IX,  pp.  233,  234,  1863.    (12  species.) 

Vermont. 

Thompson,   Zadoc.    Birds  of  Vermont.     History  of  Vermont,  Natural, 
Civil,  and  Statistical,  8 vo.     Burlington,  1842.     Birds,  pp.  56  -  112. 

Massachusetts. 

Allen,  J.  A.     Catalogue  of  the  Birds  found  at  Springfield,  Massachusetts, 

with  a  List  of  those  found  in  the  State  not  yet  observed  at  Springfield, 

etc.     Proc.  Essex  Institute,  Vol.  IV,  pp.  48-98,  1864.     (296  species.) 
Allen,  J.  A.     Winter  Notes  of  an  Ornithologist.    Amer.  Nat.,  Vol.  I,  pp. 

38-48,  1867.     (On  the  Winter  Birds  of  Massachusetts.) 
Allen,  J.  A.     The  Birds  of  Spring.     Amer.  Nat.,  Vol.  I,  pp.  141-144, 

1867. 
Allen,  J.  A.     Notes  on  some  of  the  Rarer  Birds  of  Massachusetts.    Amer. 

Nat,  Vol.  Ill,  pp.  505-519,  568-585,  631-648,  1869-70.  (92  species.) 
Anonymous.     Notes  on  the  Ducks  found  on  the  Coast  of  Massachusetts  in 

Winter.     Amer.  Nat,  Vol.,  IV,  p.  49.     (8  species.) 
Brewer,  Thomas  M.     Some  Additions  to  the  Catalogue  of  the  Birds  of 

Massachusetts  in  Prof.  Hitchcock's  Report,  etc.     Jour.  Bost  Soc.  Nat. 

Hist,  Vol.  I,  pp.  435-439,  1837.     (45  species.) 
Brewer,  T.  M.     Observations  on   the  Appearance   of  the  Cliff  Swallow 

(Hirundo  lunifrons),  giving  Data  of  its  Appearance  in  New  England.    Proc. 

Bost.  Soc.  Nat  Hist,  Vol.  IV,  p.  270,  1852. 
Bryant,  H.     Notice  of  Mareca  Penelope  and  Qucrquedula  crecca  taken  in 

Eastern  Massachusetts.  Proc.  Bost.  Soc.  Nat.  Hist,  Vol.  V,  p.  195,  1855. 
Emmons,  E.     Catalogue  of  the  Birds  of  Massachusetts.    Hitchcock's  Report 

on  the  Geology  of  Mass.,  Amherst,  1833.     (165  species.) 
Maynard,  C.  J.     Catalogue  of  the  Birds  of  Eastern  Massachusetts.     Nat- 
uralist's Guide,  Part  II,  Boston,  1870.     (299  species.) 
Nuttall,    Thomas.     Remarks    and    Inquiries   concerning  the   Birds   of 

Massachusetts.     Mem.  Amer.  Acad.  Arts  and  Sciences,  2d  Ser.,  Vol.  I, 

pp.  91  -  106,  1833.     (45  species  remarked  upon.) 
Peabody,  W.  B.  O.     A   Report   on   the    Ornithology    of  Massachusetts. 

Rep  on  the  Fishes,  Reptiles,  and  Birds  of  Mass.,  8vo,  1839,  pp.  256-404  ; 
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Ibid.,  Jour.  Bost.    Soc.  Nat.    Hist.,   Vol.  Ill,  pp.    65-246,  1310.     (284 

species). 
Putnam,  Fred.  W.     Catalogue  of  the  Birds  of  Essex  Count  Proc. 

Essex  Institute,  Vol.  I,  pp.  201  -  231,  1856.     (246  ipecii 
Samuels,  E.  A.    Descriptive  Catalogue  of  the   Birdf  of  Mi  tts. 

Agr.  of  Ma68.,  Sec'y's  Rep.,  1863,  App.  pp.  xvii-xxix,  1864.    (26  7  spe< -i»-3.) 

Connecticut. 
Linsley,  J.  II.     A  Catalogue  of  the  Birds  of  Connecticut,  etc.     Am.  Jour. 

of  Sci.  and  Arts,  1st  Ser.,  Vol.  XLIV,  pp.  249  -  273,  1843.    (302  species.) 
Wood,  Wm.     Rapacious  Birds  of  Connecticut.     Hartford  Times,  March  14 

to  August  8,  1861. 

MIDDLE  ATLANTIC   STATES. 
New  York. 

De  Kay,  James  E.     Zoology  of  New  York,  or  the  New  York  Fauna.    4to. 

Albany,  1844.    Part  II,  Birds.     (317  species.) 
Giraud,  J.  P.     The  Birds  of  Long  Island,  8vo.     New  York,  1843-1844. 

(276  species.) 
Hopkins,  Wm.     List  of  Sea-Birds  obtained  at  Auburn,  New  York.     Proc. 

Bost.  Soc.  Nat.  Hist,  Vol.  V,  p.  13,  1854.     (8  species.) 
Lawrence,  Geo.  N.     Catalogue  of  Birds  observed  on  New  York,  Long 

and  Staten  Islands.     Ann.  New  York  Lye.  Nat.  Hist.,  Vol.  VUI,  pp.  279  - 

300,  1867.     (327  species.) 

New  Jersey. 

Abbott,  C.  C.     Catalogue  of  the  Birds  of  New  Jersey.     Geol.  of  New 

Jersey,  Appendix,  pp.  761  -  798,  1868.     (301  species.) 
Abbott,  C.  C.     Notes  on  certain  Inland  Birds  of   New  Jersey.     Amer. 

Nat.,  Vol.  IV,  pp.  536  -  550,  1870.     (26  species.) 
Turnbull,  WM.  P.     The  Birds  of  East  Pennsylvania  and  New  Jer 

8vo  pamphlet.     Philadelphia,  1869.     (343  species.) 

Pennsylvania. 

Baird,  Wm.  M.  and  S.  F.  List  of  the  Birds  found  in  the  Vicinity  of 
Carlisle,  Cumberland  County,  Penn.  Am.  Jour.  Sci.  and  Arts,  1st  Ser., 
Vol.  XL VI,  pp.  261  -  273,   1844.     (201  species.) 

Baird,  S.  F.  Catalogue  of  the  Birds  found  in  the  Neighborhood  o(  Car- 
lisle, Cumberland  County,  Penn.  Literary  lice,  and  Journ.  Linn.  km. 
Pennsyl.  College,  Vol.  I,  p.  249,  1845. 

Barnard,  Vincent.  A  Catalogue  of  the  Birds  of  Chester  County, 
Pennsylvania,  etc.     Smiths.  Rep.,  I860,  pp.  434-488.     (191  species.) 

Barton,  Benj.  S.     Fragments  of  the  Natural   History  of  Pen^ylvania. 
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Folio.  Philadelphia,  1799.  (Contains  a  list  of  the  birds  of  Pennsylvania, 
with  dates  of  migration.) 

Haldemann,  S.  S.  Facts  in  Ornithology.  Proc.  Acad.  Nat.  Sci.  Philad., 
Vol.  I,  p.  54,  1841.  (Falco  peregrinus  stated  to  breed  "  on  the  clifFs  along 
the  Susquehanna.") 

Taylor,  R.  C.  On  the  Geology  and  Natural  History  of  the  Northeastern 
Extremity  of  the  Alleghany  Mountain  Range  in  Pennsylvania,  U.  S. 
Loudon's  Mag.  Nat.  Hist.,  Vol.  VIII,  pp.  539-540.  (Contains  a  nomi- 
nal list  of  5G  species  of  birds.) 

Taylor,  R.  C.  A  Supplement  to  the  List  of  Species  of  Birds  occurring  at 
the  Northeastern  Extremity  of  the  Alleghany  Mountains.  Loudon's 
Mag.  Nat.  Hist.,  Vol.  IX,  pp.  72-74,  1836.     (36  species.) 

See  also  Turnbull,  under  New  Jersey. 

SOUTH  ATLANTIC  STATES. 
General. 

Bartram,  John.  Travels  through  North  and  South  Carolina,  Georgia, 
East  and  West  Florida,  etc.,  8vo.  Philadelphia,  1791.  Contains  a  list  of 
the  birds  of  the  United  States,  pp.  289  -  296.     (216  species.) 

Catesby,  Mark.  The  Natural  History  of  Carolina,  Florida,  and  the 
Bahama  Islands.     2  vols,  folio,  3d  ed.     London,  1771. 

Virginia  and  the  District  of  Columbia. 

[Clayton,  John.  On  the  Birds  of  Virginia.  Phil.  Trans.,  Vol.  XVII,  p. 
988,  1693.] 

Coues,  Elliott,  and  Prentiss,  D.  Webster.  List  of  the  Birds  ascer- 
tained to  inhabit  the  District  of  Columbia,  with  the  Times  of  Arrival 
and  Departure  of  such  as  are  Non-residents,  etc.  Smithsonian  Report, 
1861,  pp.  399-421.     (226  species.) 

North  Carolina. 

Cope,  E.  D.     Observations  on  the  Fauna   of  the  Southern  Alle^hanies. 

Amer.  Nat.,  Vol.  IV,  pp.   392-401,   1870.      (Madison   County,  North 

Carolina,  and  Giles  County,  East  Virginia.) 
[Coues,  Elliott.     Notes  on  the  Natural  History  of  Fort  Macon,  N.  C. 

Birds,  Part  I.     Proc.  Acad.  Nat.  Sci.  Philad.,  1871  (in  press).] 

South  Carolina. 

Bachman,  John.  On  the  Migration  of  the  Birds  of  North  America. 
Am.  Journ.  Sci.  and  Arts,  1st  Ser.,  Vol.  XXX,  pp.  81  -  100,  1836.  (Con- 
tains numerous  observations  on  the  birds  of  South  Carolina.) 

Burnett,  W.  I.  Notes  on  the  Fauna  of  the  Pine  Barrens  of  Upper  South 
Carolina.  Proc.  Bost.  Soc.  Nat.  Hist,  Vol.  IV,  pp.  115-118,  1851.  (69 
species  of  birds  mentioned.) 
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Coues,  Elliott.     Synopsis  of  the  Birds  of  South  Carolina.     Froc.  Bo<-t. 
'  Soc.  Nat  Hist,  Vol.  XII,  pp.  104-  127,  18G8.    (2W  ipa ic 
Gibbs,  Lewis  R.    Catalogue  of  the  Birds  of  South  Carolina.    Tuophv's  Ge- 
ology of  South  Carolina,  Appendix,  pp.  iii-viii,  1848.     (271  species.) 

Georgia. 

Geriiardt,  Alex.  Uber  die  Lebensweise  der  Vogel  Xord-Amerikas 
(Georgia).     Naumannia,  1855,  pp.  380-397,  458-4G9  ;  185G,  pp.  1-18. 

Geriiardt,  Alex.  Verzeiehniss  der  Vogel  des  Staats  Georgia,  nach 
White.  Naumannia,  1855,  pp.  382-383.  (A  nominal  list  of  270 
species.) 

Florida. 

Allen,  J.  A.     List  of  the  Winter  Birds  of  East  Florida,  with  Annotations. 

Bulletin  Mus.  Comp.  Zool.,  Vol.  II,  pp.  250-368,  1871.     (183  species.) 
Bryant,  II.     Observations  on  some  of  the  Birds  of  East  Florida.     Proc. 

Bost.  Soc.  Nat.  Hist,  Vol.  VII,  pp.  5  -  21,  1859.     (26  species.) 
Taylor,  George  Cavendish.     Five  Weeks  in  the  Peninsula  of  Florida 

during  the   Spring   of   1861,  with  Notes  on  the  Birds  observed  there. 

Ibis,  1st  Ser.,  Vol.  IV,  pp.  127,  19  7,  1862. 

GULF   STATES. 
Mississippi. 

Wailes,  B.  L.  C.  Birds  of  Mississippi.  Rep.  on  Agr.  and  Geol.  of  Mis- 
sissippi, pp.  317-327,  1854.     (91  species;  mainly  a  nominal  list.) 

CENTRAL  STATES 
Ohio. 

Kirkpatrick,  John.  The  Rapacious  Birds  of  Ohio.  Ohio  Farmer  for 
1858-59;  Ohio  Agricult.  Rep.,  1858,  pp.  340-383,  1859. 

Kirtland,  J.  P.  Fragments  of  Natural  History.  II,  Ornithology.  Am. 
Joum.  Sci.  and  Arts,  1st  Ser.,  Vol.  XL,  pp.  19-24,  1841.  (Contains 
notes  on  16  species  observed  near  Cleveland.) 

Kirtland,  J.  P.  Catalogue  of  the  Birds  of  Ohio.  Second  Ann.  He- 
port  of  the  Geol.  Survey  of  Ohio,  pp.  1  77  -  187,  1838.     (223  speci< 

Rkad,  M.  C.  Catalogue  of  the  Birds  of  Northern  Ohio.  Proc.  Acad.  Nat. 
Sci.  Philad.,  1853,  pp.  395-402.     (145  species.) 

Wheaton,  J.  M.  Catalogue  of  the  Birds  of  Ohio.  Ohio  Agri.  Rep.,  1860, 
pp.  359  -  380,  480.     (285  species.) 

Indiana. 

Allen,  J.  A.  List  of  Birds  observed  in  Richmond,  Wayne  Co..  Indiana, 
in  June,  1867.  Mem.  Bost.  Soc.  Nat.  Hist.,  Vol.  I,  pp.  522-526,  1868. 
(72  species.) 
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Haymond,  Rufus.  Birds  of  Southeastern  Indiana.  Proc.  Acad.  Nat  Sci. 
Philad.,  1856,  pp.  286  -  299.     (147  species.) 

Haymond,  Rufus.  Birds  of  Franklin  Count)',  Indiana.  Cox's  Geol.  Sur- 
vey of  Ind.,  1869,  pp.  209  -  235.     (164  species.) 

Illinois. 

Allen,  J.  A.     Notes  on  Birds  observed  in  Northern  Illinois,  in  June,  1867. 

Mem.  Bost.  Soc.  Nat.  Hist,  Vol.  I,  pp.  502-522,  1868.     (94  species.) 
Brendel    F.    Yoo-el  der  Umgegend  Peoria's  in  Illinois.    Giebel's  Zeitsch. 

furNaturk.,  1857,  p.  420. 
Kennicott,  Robert.     Catalogue  of  the  Animals  of  Cook  County,  Illinois. 

[Birds.]  Transact.  111.  State  Agric.  Soc,  I,  1853-54,  pp.  580-591.     (187 

species.) 
Kennicott,  R.     Notes  of  the  Occurrence  of  Plotus  anhinga  and  Tantalus 

loculator'm  Southern  Illinois.     Proc.  Bost  Soc.  Nat.  Hist.,  Vol.  V,  p.  391, 

1856. 
Pratten,  Henry.     Catalogue  of  the  Birds  of  Southern  Illinois  (Wayne 

and  Edwards  Counties).    Transact.  111.  State  Agric.  Soc,  I,  pp.  596-609, 

1853  -  54.    (184  species.) 

Michigan. 

Hughes,  D.  Darwin.     The  Game  Birds  of  Michigan.     Detroit  Free  Press, 

1870. 
Kneeland,  S.,  Jr.     On  the  Birds  of  Keweenaw  Point,    Lake   Superior. 

Proc.  Bost.  Soc.  Nat  Hist,  Vol.  VI,  pp.  231-240,  1858.     (147  species.) 

Minnesota* 
Head,  J.  F.     Some  Remarks  on  the  Natural  History  of  the  Country  about 

Fort  Ripley,  Minnesota.     Smithsonian  Report,  1854,  pp.  291  -  293.    (60 

species  of  birds  mentioned.) 
[Trippe,  T.  Martin.     Notes  on  the  Birds  of  Minnesota  (in  press).     Proc. 

Essex  Institute,  Vol.  VI.     (138  species.)] 

Wisconsin. 

Barry,  A.  Constantine.  Ornithological  Fauna  of  "Wisconsin.  Proc. 
Bost.  Soc.  Nat  Hist,  Vol.  V,  pp.  1-13,  1854.     (193  species.) 

Hoy,  P.  R.  Notes  on  the  Ornithology  of  "Wisconsin.  Proc.  Acad.  Nat  Sci. 
Philad.,  1853,  pp.  304-313,  381-385,  425-429.  Ibid.,  Transact.  Wis- 
consin Agric.  Soc,  1852,  pp.  341  -364.     (283  species.) 

Town. 

Allen,  J.  A.     Notes  on  Birds  observed  in  "Western  Iowa,  July  1  to  Sept. 

20,  1867.    Mem.  Bost.  Soc  Nat.  Hist,  I,  pp.  491-502,  1868.    (108  species.) 
Allen,  J.  A.     Catalogue  of  the   Birds  of  Iowa.     "White's  GeoL  of  Iowa, 

Vol.  II,  Appendix,  pp.  419-427,  1870.     (283  species.) 
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Missouri. 

IIoY,  P.  R.     Journal  of  an  Exploration  of  Western   Missouri   in   1851, 
Smithsonian  Rep.,   1804,  pp.  431-438.      (Includes  a  nominal   list  of  the 
birds  observed, —  153  species.) 

Texas. 

Butcher,  II.  B.  List  of  Birds  collected  at  Laredo,  Texas,  in  1866  and 
1867.     Proa  Acad.  Nat.  ScL  Philad.,  1868,  pp.  148-150.     (89  apeciee,) 

Drksser,  II.  E.  Notes  on  the  Birds  of  Southern  Texas.  Ibis,  2d  Sen, 
Vol.  I,  pp.  312-330,  4GG-495;   Vol.  II,  pp.  23-46,  I860. 

McCall,  Geo.  A.  Remarks  on  the  Habits,  etc.,  of  Birds  met  with  in 
Western  Texas,  between  San  Antonio  and  the  Bio  Grande,  and  in  New 
Mexico,  with  Descriptions  of  several  Species  believed  to  have  been  hitherto 
undescribed.  Proc.  Acad.  Nat.  Sci.  Philad.,  1850-51,  pp.  218-284. 
(68  species.) 

McCall,  Geo.  A.  [Ornithological]  Facts  and  Observations  from  Notes 
when  in  Texas.  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VI,  pp.  9-H.  (18 
species.) 

Roemer,  Ferdinand.  Texas:  mit  besonderer  Riicksicht  auf  deutsche 
Auswanderung  und  die  physichen  Verhaltnisse  des  Landes,  nach  eigener 
Beobachtung  geschildert.  8vo.  Bonn,  1849.  (Contains  a  list  of  birds, — 
40  species.) 


ROCKY  MOUNTAINS  AND  ADJACENT  PLAINS. 

General. 

Baird,  S.  F.     [Nominal]  List  of  Birds  inhabiting  America,  west  of  the 
Mississippi,  not  described  in  Audubon's  Ornithology.     Stansbory'i  BxpL 
and  Survey  of  the  Valley  of  the  Great  Salt  Lake  pp.  827-885, 
(153  species.) 

Baird,  S.  F.  Descriptions  of  New  Birds,  collected  between  Aboqnerqne, 
New  Mexico,  and  San  Francisco,  during  the  Winter  of  I.  by  Dr. 

C.  B.  11.  Kennedy  and  II.  B.  Mollhausen,  etc     Proc.  Acad  Nat  - 
Philad.,  Vol.  VII,  p.  118-120,  1854.     (8  Bpecies.) 

Baird,  S.  F.  Report  on  the  Birds  collected  by  the  United  States  and 
Mexican  Boundary  Survey,  with  Notes  by  J.  U.  (Mark,  D.  V  Couch, 
and  C.  B.  R.  Kennedy.  U.  S.  and  Mcx.  Bound.  Sur.,  Vol  II,  Part  II, 
No.  2,  pp.  1-32,  1859.      (23G  speeies.) 

Baikd,  S.  F.     Report  on  the  Birds  collected  on   the   Route  near  ih- 
and  39th  Parallels,  explored  by  Capt,  J.  W.  Gunnison,  and  near  the  Hat 
Parallel,  explored  by  Lieut.  E.  G.  Beckwith.     Pacific  EL  K.  Bep.  of  BxpL 
and  Surv.,  Vol.  X,  Part  IV,  No.  2,  pp.  11  - 16,  1859.     (25  species.) 
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Cooper,  J.  G.,  and  Suckley,  G.  Report  on  the  Birds  collected  on  the 
Route  near  the  47th  and  49th  Parallels,  explored  by  I.  I.  Stevens,  Gov- 
ernor of  Washington  Territory.  Pacific  R.  R.  Rep.  of  Expl.  and  Surveys, 
Vol.  XII,  Part  II,  No.  3,  pp.  140-291,  1859.  (Republished,  "with  ad- 
ditions and  corrections,"  in  1860,  forming  the  work  entitled  "Natural 
History  of  Washington  Territory.")     (212  species.) 

Cooper,  J.  G.,  and  Suckley,  G.  List  of  Birds  heretofore  reported  as 
found  in  the  Northwestern  Part  of  America,  but  of  which  no  Specimens 
have  been  reported  by  recent  Explorers.  Pacific  R.  R.  Rep.  of  Expl. 
and  Surv.,  Vol.  XII,  Part  II,  Zoology,  pp.  288  -  290,  1859.    (120  species.) 

Coues,  Elliott.  Ornithology  of  a  Prairie  Journey,  and  Notes  on  the 
Birds  of  Arizona.     Ibis,  1st  Ser.,  Vol.  V,  April,  1865. 

Hayden,  F.  V.  List  of  the  Birds  of  the  Upper  Missouri.  Geol.  and  Nat. 
Hist,  of  the  Upper  Missouri,  pp.  157-176,  4to<  Philadelphia,  1862. 
(191  species.) 

Heermann,  A.  L.  Report  on  the  Birds  collected  on  the  Route  near  the 
3 2d  Parallel,  from  the  Rio  Grande  to  the  Pimas  Villages,  explored  by 
Lieut.  J.  G.  Parke.  Pacific  R.  R.  Rep.  of  Expl.  and  Surveys,  VoL  X,  Part 
— ,  No.  1,  pp.  9  -  20,  1859.     (25  species.) 

Kennerly,  C  B.  R.  Report  upon  the  Birds  of  the  Route  near  the  35th 
Parallel,  explored  by  Lieut.  A.  W.  Whipple.  Pacific  R.  R.  Rep.  of  Expl. 
and  Surveys,  Vol.  X,  Part  VI,  No.  3,  pp.  19-35.  1859.     (88  species.) 

Newberry,  J.  S.  Report  upon  the  Zoology  of  Lieut.  R.  S.  Williamson's 
Explorations  in  Oregon  and  California.  Pacific  R.  R.  Expl.  and  Surveys, 
Vol.  VI,  Part  IV,  No.  2,  chap,  ii,  Birds,  pp.  73-110,  1857.    (175  species.) 

Say,  Thomas.  The  Ornithological  Articles  in  Long's  Expedition  (from 
Pittsburg  to  the  Rocky  Mountains).       2  vols.  8vo.     Philadelphia,  1823. 

Townsend,  John  K.     List  of  the  Birds  inhabiting  the  Regions  of  th 
Rocky  Mountains,  the  Territory  of  Oregon,  and  the  Northwest  Coast  of 
North  America.     Journ.  Acad.  Nat.  Sci.  Philad.,  1st  Ser.,  Vol.  VIII,  pp. 
151  -  158,  1839.     (231  species.) 

Townsend,  John  K.  Description  of  twelve  new  Species  of  Birds,  chiefly 
from  the  Vicinity  of  the  Columbia  River,  with  an  Appendix  containing  a 
[nominal]  List  of  the  Birds  of  the  Columbia  River.  Journ.  Acad.  Nat. 
Sci.  Philad.,  1st  Ser.,  Vol.  VII,  pp.  187  - 193,  1837.     (72  species.) 

Woodiiouse,  S.  W.  Report  on  the  Birds  of  Capt.  L.  Sitgreaves's  Expedi- 
tion down  the  Zuni  and  Colorado  Rivers.     Sitgreaves's  Report,  pp.  58- 

105,  1853.     (247  species.) 

t  Montana. 

Cooper,  J.  G.  The  Fauna  of  Montana  Territory.  Part  II,  Birds.  Amer. 
Nat.,  Vol.  II,  pp.  596-6U0;  VoL  HI,  pp.  31-35,  73-84,  1869.  (107 
species.) 
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Utah. 

Baird,  S.  F.    Exploration  and  Survey  of  the  Valley  of  the  Great  Salt  Lake 
etc.,  by   II.    Stambury,  T.   Jv.    1'.    S.   A.      8vo.     Philad.,   1852,  Appen- 
dix C,  Birds,  pp.  314-324.     (31  species.) 

Baikd,  S.  F.  Birds  found  at  Fort  Bridger.  Gen.  Rep.  on  Birds  of  X. 
Amer.,  Append.,  pp.  926,  1)27;  P.  K.  R.  Rep,  of  Expl.  and  Surv.,  Vol- 
IX,  1858.     (104  species.) 

Arizona. 

Coues,  Elliott.  List  of  Birds  collected  in  Southern  Arizona  by  Dr.  E. 
Palmer,  with  Remarks.  Proc.  Acad.  Nat.  Sci.  Philad.,  18G8,  pp.  81  -85 
(53  species.) 

Coues,  Elliott.  List  of  the  Birds  of  Fort  Whipple,  Arizona,  with 
which  are  incorporated  all  other  Species  ascertained  to  inhabit  the  Ter- 
ritory, etc.  Proc.  Acad.  Nat.  Sci.  Philad.,  18G6,  pp.  39-100.  (245 
species.)  —  Republished  under  the  title,  "  Prodrome  of  a  Work  on  the 
Ornithology  of  Arizona  Territory."  * 

New  Mexico 

Baird,  S.  F.  On  Birds  collected  in  New  Mexico  by  Lieut.  Abert.  Stans- 
bury's  Exped.,  pp.  325-327.     (9  species.) 

Henry,  T.  Charlton.  Notes  derived  from  Observations  made  on  the 
Birds  of  New  Mexico,  during  the  Years  1853  and  1854.  Proc.  Acad.  Nat. 
Sci.  Philad.,  1855,  pp.  306  -  31 7.     (1 70  species.) 

Henry,  T.  Charlton.  Catalogue  of  the  Birds  of  New  Mexico,  as  com- 
piled from  Notes  and  Observations  made  while  in  that  Territory,  during 
a  Residence  of  six  Years.  Proc.  Acad.  Nat.  Sci.  Philad.,  1859,  pp.  104- 
109.     (198  species.) 


PACIFIC    COAST. 

General. 

Cassin,  John.  Catalogue  of  Birds  collected  by  the  North  Pacific  Survey- 
ing and  Exploring  Expedition,  in  Command  of  ('apt.  Rogers,  1\  S  \  , 
etc.  Proc.  Acad.  Nat.  Sci.  Philad.,  1862,  pp.  312-328.  (Contains  many 
species  from  the  West  Coast  of  North  America.) 

Peale,  Titian  R.  Report  on  the  Mammalia  and  Birds  of  the  l".  S.  Ex- 
ploring Expedition  under  Capt.  Wilkes.  4to.  Philadelphia,  1848.  (In- 
cludes many  species  from  the  West  Coast  of  North  Aim  rica) 

Vigors,  N.  A.  Ornithology  of  Captain  Beechey's  Voyage.  Zool.  of 
Beechey's  Voyage,  pp.  13-40,  1839. 

*  I  regret  to  learn  from  Dr.  Coues  that  this  work  will  not  to  published. 
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Alaska. 

Baird,  S.  F.     On  Additions  to  the  Bird-Fauna  of  North  America,  made 

by  the  Scientific  Corps  of  the  Russo-American   Telegraph   Expedition. 

Transact.  Chicago  Acad.  Sci.,  Vol.  I,  pp.'31 1-337,  1870.     (16  species.) 
Dall,  W.  H.,  and  Bannister,  H.  M.     List  of  the  Birds  of  Alaska,  with 

Biographical  Notes.     Transact.  Chicago  Acad.  Science,  Vol.  I,  pp.  267- 

310,  1870.     (212  species.) 
Dall,  W.  H.    Alaska  and  its  Resources.    8vo.    Boston,  1870,  pp.  580-586. 

(Contains  a  nominal  list  of  212  species.) 

Vancouver's  Island. 

Brown,  Robert.  Synopsis  of  the  Birds  of  Vancouver's  Island.  Ibis, 
1868,  pp.  414-428.     (153  species.) 

[Lord,  John  K.  The  Naturalist  in  Vancouver's  Island  and  British  Co- 
lumbia. 2  vols.  8vo.  London,  1866.  Vol.  II,  pp.  291-301,  contains  a  list 
of  226  species  of  birds  collected  by  Mr.  Lord.] 

Sclater,  P.  L.  On  a  Collection  of  Birds  from  Vancouver's  Island.  Proc. 
Zool.  Soc.  Lond.,  1859,  pp.  235-237.     (35  species.) 

California. 

Brewer,  T.  M.     List  and  Descriptions  of  Eggs  obtained  in  California  by 

Mr.  E.  Samuels.    Proc.  Bost.  Soc.  Nat.  Hist,  Vol.  VI,  pp.  145  - 149,  1857. 

(16  species.) 
Bridges,  Thomas.     Notes  on   California  Birds,  with  Remarks  by  P.  L. 

Sclater.     Proc.  Zobl.  Soc.  Lond.,  1858,  pp.  1  -31,  1858.     (11  species.) 
Cooper,  J.  G.     The  Fauna  of  California  and  its  Geographical  Distribution. 

Proc.  Cal.  Acad.  Sci.,  Vol.  IV,  pp.  61  -  81,  1869. 
Cooper,  J.  G.     Species  of  Animals  new  to  the  State  of  California.    Proc. 

Cal.  Acad.  Sci.,  Vol.  II,  pp.  118  -  123,  1861.     (18  species  of  birds.) 
Cooper,  J.  G.     Some  recent  Additions  to  the  Fauna  of  California.    Proc. 

Cal.  Acad.  Sci.,  Vol.  IV,  pp.  3  - 13,  1868.     (33  species  of  birds  added.) 
Cooper,  J.  G.     The  Naturalist  in  California.     Amer.  Nat,  Vol.  Ill,  pp. 

182-189,  470-481,  1869. 
Cooper,  J.  G.     Monterey  in  the  dry  Season.     Amer.  Nat.,  Vol.  IV,  pp. 

756-758,  1871.     (About  30  species  of  birds  mentioned  as  summer  resi- 
dents.) 
Cooper,  J.  G.,  and  Baird,  S.  F.    Ornithology  of  California.   Vol.  I,  [Land 

Birds,]  royal  8vo,  1870. 
Coues,  Elliott.     From  Arizona  to  the  Pacific.     Ibis,  2d  Ser.,  Vol.  I.  pp. 

260-275,  1866. 
Feilner,  John.     [Ornithological]    Explorations   in   Upper   California  in 

1860.     Smith.  Rep.,  1864,  pp.  421-430. 
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Gambel,  Wm.  Remarks  on  the  Birds  observed  in  Upper  California,  with 
Descriptions  of  New  Species.  Proc.  Aead.  Nut.  Set  Philad.,  1846  —  47, 
pp.  44-48,  110-115,  154-158,  200-205.  (84  species.)  Ibid.,  Journ. 
Aead.  Nat.  Sei.  Philad.,  2d  Ser.,  Vol.  I,  pp.  25-  5G,  215-220,  1*47-1849. 
(17G  speeies.) 

Heermann,  A.  L.  Notes  on  the  Birds  of  California  observed  during  a  Res- 
idence of  three  Years  in  that  Country.  Jour.  Acad.  Nat.  Sri.  Phil.,  2d 
Ser.,  Vol.  II,  pp.  259-272,  1853.     (103  species.) 

Heermann,  A.  L.  Report  on  the  Birds  collected  during  Explorations  in 
California  for  Railroad  Routes  to  connect  with  the  Routes  near  the  :i5th 
and  32d  Parallels  of  North  Latitude,  made  by  Lieut.  EL  <i.  William- 
son. Pacific  R.  II.  Rep.  of  Expl.  and  Surveys,  Vol.  X,  Part  IV,  No.  2,  pp. 
29-80.     (221  species.) 

Liciitenstein,  H.  Beitriige  zur  ornithologischen  Fauna  von  Californien, 
etc.     Abhandl.  der  Berlin  Akad.,  Phys.  Kl.,  1838,  pp.  417-451. 

Sclater,  P.  L.  List  of  Birds  collected  by  Mr.  Thomas  Bridges,  in  the 
Valley  of  San  Jose,  California.  Proc.  Zool.  Soc.  Lond.,  1857,  pp.  125- 
127.     (33  species.) 

Vigors,  N.  A.  On  a  Collection  of  Skins  of  Birds  from  California.  Proc. 
Zool.  Soc.  Lond.,  Vol.  I,  p.  65,  1833.     (Only  a  paragraph  often  lines.) 

Xantus,  John.  List  of  Birds  collected  at  Fort  Tejon,  California.  Proc. 
Acad.  Nat.  Sci.  Philad.,  1859,  pp.  189  -193.     (144  species.) 

MEXICO. 

Baird,  S.  F.     Notes  on  a  Collection  of  Birds  made  by  John  Xantus,  Esq., 

at  Cape    St.   Lucas,  Lower    California.     Proc.  Acad.    Nat.  Sei.  Philad.. 

1859,  pp.  299  -  306.     (42  species.) 
Bonaparte,  C.  L.     Catalogue  d'Oiseaux  du  Mexique  et  du  Perou.     Rev. 

Zool.,  1840,  p.  19. 
Cabot,    Samuel.      Descriptions   and    Habits   of  some   of  the   Birds   of 

Yucatan.     Journ.  Bost.  Soc.   Nat.   Hist,  Vol.   IV,   pp.  460-467, 

(4  species.) 
CASSIN,  John.     Catalogue  of  Birds  collected   by  Mr.  Wm.   S-  [II.]  IV 

during  the  March  of  the  Army  of  the  United   States  from  Vera  Cruz  to 

the    City  of  Mexico.      Proc.    Aead.    Nat.    Sri.      Philad.,    1848-49,  pp. 

87-91.     (45  speeies.) 
Lawrence,  G.  N.     List  of  a  Collection  of  Birds  from  Northern  Yucatan. 

Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  IX,  pp.  198  -  210,  1869.     (103  spo 
Montes-de-Oca,  Rafael.    The  Mexican  Humming-Birds.     Proc.  Acad. 

Nat.  Sei.  Philad.,  18G0,  pp.  4  7,  48,  80,  81,  551     553.     (4  specie 
[Parzudaki,  E.     Catalogue   des  Oiseaux  du  Mexique  qui  component  les 

collections  de  M.  Salle.     (432  species.)] 
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Sclater,  P.  L.     On  a  Collection  of  Birds  made  by  Mr.  H.  S.  le  Strange, 

near  the  City  of  Mexico.     Proc.  Zobl.  Soc.  Lond.,  1869,.  pp.  361-364. 

(Of  the  262  species  said  to  have  been  contained  in  the  collection  only  15 

are  particularly  mentioned.) 
Sclater,  P.  L.     List  of  a  Collection  of  Birds  procured  by  Mr.  G.  H. 

White  in  the  Vicinity  of  the  City  of  Mexico.     Proc.  Zobl.  Soc.  Lond., 

1864,  pp.  172  -  179.     (156  species.) 
Sclater,  P.  L.     Notes  on  some  Birds  from  Southern  Mexico.    Proc.  Zool. 

Soc.  Lond.,  1858,  pp.  95-99.     (14  species.) 
Sclater,  P.  L.     On  a  Collection  of  Birds  received  by  Mr.  Salle  from  South- 
ern Mexico.     Proc.  Zobl.  Soc.  Lond.,  1857,  pp.  226-230.     (29  species.) 
Sclater,  P.  L.     Catalogue  of  the  Birds  collected  by  M.  Aug.  Salle  in  South- 
ern Mexico,  etc.  Proc.  Zool.  Soc.  Lond.,  1856,  pp.  283-311.    (233  species.) 
Sclater,  P.  L.     On  a  Collection  of  Birds  made  by  Sign.  Matteo  Bctteri 

in  the  Vicinity  of  Orizaba,  Southern  Mexico.     Proc.  Zool.  Soc.  Lond., 

1857,  pp.  210-215.     (38  species.) 
Sclater,  P.    L.      Notes  on  a  Collection  of  Birds   from  the  Vicinity  of 

Orizaba  and  neighboring  Parts  of  Southern  Mexico.     Proc.  Zobl.  Soc. 

Lond.,  1860,  pp.  250  -  254.     (44  species.) 
Sclater,  P.  L.     List  of  Birds  collected  by  Mr.  A.  Boucard  in  the  State 

of  Oaxaca  in  Southern  Mexico.     Proc.  Zobl.  Soc.  Lond.,  1859,  pp.  369  - 

393.     (236  species.) 
Sclater,  P.  L.     List  of  Additional  Species  of  Mexican  Birds  obtained 

by  M.  Salle,  from  the  Environs  of  Jalapa  and  San  Andres  Tuxtla.     Proc. 

Zobl.  Soc.  Lond.,  pp.  201-207,  1857.     (62  species.) 
Sclater,  P.  L.     On  a  Series  of  Birds  collected  in  the  Vicinity  of  Jalapa, 

Mexico.     Proc.  Zobl.  Soc.  Lond.,  1859,  pp.  362-369.     (226  species.) 
Sclater,  P.  L.     On  some  Birds  to  be  added  to  the  Avifauna  of  Mexico. 

Proc.  Zool  Soc.  Lond.,  1862,  pp.  368,  369.     (8  species.) 
Sumichrast,  F.     The   Geographical   Distribution  of  the  Native  Birds  of 

the  Department  of  Vera   Cruz,  with    a  List  of  the  Migratory   Species, 

translated  from  the  French,  by  Dr.  T.  M.  Brewer.     Mem.  Bost  Soc.  Nat. 

Hist,  Vol.  I,  pp.  542-563,  1869.     (225  species.) 
Swainsox,  Wm.     A  Synopsis  of  the  Birds  discovered  in  Mexico  by  W. 

Bullock,  Sen.  and  Jun.     Phil.  Mag.,  2d  Ser.,  Vol.  I,  pp.  364-369,  433- 

442,  1827.     (101  species.) 

CENTRAL  AMERICA. 

General. 

Bonaparte,  C    L.     Notes  sur  les  collections  rapporte'es  en  1853,  par  M. 
A.  Delattre  de  son  voyage  en  California  et  dans  le  Nicaragua.     Comptes 
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Rendus,  Tome  XXXVIII,  pp.  827-835,913-927,1853;  Tome  XXXVIII, 
pp.  1-11,  53-66  ;  258  -  266,  305  -  889,  533-512,  650  -  664>  l  - 
Coues,  Elliott.    Notes  on  Certain  Central  American  Laridce,     [ha 
Moore,  T.  J.    List  of  Mammala  and  Birda  collected  by  Mr.  Jot.  Leland 

in  Honduras,  Belize,  and  Guatemala.     Proc.  Zool.  Soc.  Lond.,  1«59,  pp. 

50-65.     (129  species.) 
Lawrence,  Geo.  N.     Descriptions  of  New  Species  of  Birds  of  the  Families 

Zanagradcc,  etc.,  etc.     Ann.  Lye.  Nat.  Hist.  N.  Y.,  Vol.  VIII,  pp.  126- 

135.     (12  species.) 
Lawrence,   Geo.  N.      Descriptions  of  Six  New   Species  of  Birds  from 

Central  America.     Ann.  Lye.  Nat.  Hist.  N.  Y.,  Vol.  VIII,  pp.  170-173. 
Balvin,  Osbert.     A  List  of  Species  to  be  added  to  the  Ornithology  of 

Central  America.     Ibis,  1861. 
Salvin,  O.,  and  Sclater,  P.  L.     Descriptions  of  New  Species  of  Birds  of 

the   Families   Dendrocolaptidce,   Strigidce,   and    Culumbidce.      Proc.    Zool. 

Soc.  Lond.,  1868,  pp.  53-60. 
Salvin,  Osbert.     On  the  Psiltacidce  of  Central  America.     Ibis,  1871,  pp. 

86-100.     (27  species.) 
Sclater,  P.  L.,  and  Salvin,  O.     On  the  Ornithology  of  Central  America. 

Ibis,  I,  pp.  1-22,  117-138,  213-234,  1859.     (382  species.) 
Sclater,  P.  L.,  and  Salvin,  O.     Descriptions  of  New  and  Little-known 

American  Birds,  etc.     Proc.  Zool.  Soc.  Lond.,  1868,  pp.  322-329. 
Sclater,  P.  L.,  and   Salvin,  O.     Descriptions  of  Six   New    Species  of 

American  Birds,  etc.     Proc.  Zool.  Soc.  Lond.,  1869,  pp.  416-420. 
Sundevall,  C.  J.     Conspectus  genris  Certhiolce.    Ofvers.  Kongl.  Vetensk. 

Acad.  Forhand.,  1869,  pp.  619-625.     (20  species.) 

Guatemala. 

Salvin,  Osbert,  and  Sclater,  P.  L.  Contributions  to  the  Ornithology 
of  Guatemala.     Ibis,  1860,  pp.  28  -  45,  272-278.     (119  species.) 

Salvin,  Osbert.  Notes  on  the  Humming-Birda  of  Guatemala.  Ibis, 
1860,  pp.  259-272.     (23  species.) 

Salvin,  Osbert  The  Sea-Birds  and  Waders  of  the  Pacific  Coast  of 
Guatemala.     Ibis,  1865,  pp.  187-199. 

Salvin,  Osbert.  A  further  Contribution  to  the  Ornithology  of  Guate- 
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Soc.  Lond.,  1867,  pp.  278-280.     (39  species.) 
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Lawrence,  Geo.  N.  List  of  Birds  from  near  David,  Chiriqui,  New  Gra- 
nada, etc.  Ann.  Lye.  Nat.  Hist.  New  York,  1865,  pp.  175-179.  (39 
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THE  BERMUDA  AND  WEST  INDIA  ISLANDS. 
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N.  B.  —  The  Museum  of  Comparative  Zoology  would  gladly  accept  books  not 
yet  upon  the  shelves  of  its  library  in  exchange  for  its  publications  or  zoological 
specimens. 
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No.  4.  —  Directions  for  Dredging,      Drawn  up  hy  L.  F.  DE 
Pourtales,  Assist.  U,  S.  Coast  Survey. 

The  results  obtained  in  late  years  by  dredgiog  in  various  depths 
Lave  been  such  as  to  open  a  wide  field  to  the  naturalist  The  laborers 
are  few  as  yet,  and  these  directions  are  issued  in  the  hope  of  increasing 

their  number  by  making  them  acquainted  with  the  readiest  modes  of 
operation. 

The  dredge  has  as  yet  received  but  few  improvements  since  the  days 
of  Forbes.  His  model  has  proved  simple  and  sufficient,  and  would  prob- 
ably gain  little  by  being  made  more  complicated.  Its  construction  will 
be  best  understood  by  referring  to  the  figure  below,  in  which  a  a  repre- 
sents an  iron  frame  with  the  edges  b  b  sharpened  and  slightly  turned 
up,  and  forming  the  scrapers.  The  rear  edge  is  pierced  with  a  row  of 
holes,  through  which  the  twine,  or,  better,  brass  wire,  is  passed  by  which 
the  net  is  fastened.     The  arms  c  c  are  hooked  to  the  short  sides  ot  the 


frame,  in  such  a  way  as  to  allow  their  being  folded  in,  for  easier  trans- 
portation, and  turned  out  in  case  they  are  caught  among  the  rocks, 
will  be  explained  further  on.  The  net  is  made  of  strong  twine  with 
small  meshes,  and  may  be  three  or  four  feet  deep,  according  to  the  - 
of  the  dredge.  It  was  found  convenient  to  have  it  open  at  the  bottom, 
and  gathered  and  firmly  tied  only  when  in  use.  This  gives  greater 
convenience  in  emptying  and  washing  out  the  bag  after  a  haul.  The 
net  is  protected  against  the  rocks  and  corals  by  an  outer  covering  of 
stout  canvas  or  leather,  open  at  the  bottom.     It  is  represented  cut 
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open  and  thrown  Lack  in  the  figure,  so  as  to  show  the  net.  The  Eng- 
lish Deep-Sea  Dredging  Expedition  used  a  double  bag,  the  outer  being 
a  close  net  of  sounding-line,  the  inner  a  piece  of  ft  bread-bag,"  a  some- 
what open  canvas.  To  prevent  the  bag  from  being  turned  inside  out 
in  going  down,  a  stout  brass  wire,  bent  in  a  semicircle  and  put  inside 
the  bag  with  the  ends  fastened  to  the  frame,  will  be  found  very  con- 
venient. 

The  dredge  used  by  the  Swedish  expeditions  is  a  little  different,  the 
bag  being  simple  and  made  of  canvas  with  several  square  holes  closed 
with  wire-gauze.  Light  objects  would  seem  liable  to  be  washed  out 
of  this  bag  when  hauling  up,  still  it  appears  to  have  worked  satisfac- 
torily. 

Mr.  Bowerbank  used  a  bag  formed  of  two  pieces  of  raw  hide  con- 
nected at  the  ends  and  bottom  by  a  net  made  of  cod-line. 

The  dimensions  of  a  dredge  vary  according  to  the  depth  or  bottom  on 
which  it  is  to  be  used.  From  two  feet  by  six  inches  up  to  four  feet  by 
eight  inches  will  be  found  the  most  useful  dimensions.  For  deep-sea 
dredging,  the  dredge  ought  to  be  heavy,  so  as  to  sink  rapidly,  and  be 
kept  on  the  bottom  by  its  own  weight.  A  heavy  lead  was  attached  to  it 
with  advantage  in  the  United  States  Coast  Survey  Expedition.  The 
English  dredgers  consider  it  an  impediment,  and  prefer  to  have  the 
weight  in  the  metal  of  the  dredge.  The  rope  used  by  the  United  States 
Coast  Survey  in  deep-sea  dredging  was  from  one  and  a  half  to  one  and 
three  fourths  inches  in  circumference,  made  of  best  Italian  hemp  by 
Messrs.  Sewall,  Day,  &  Co.,  of  Boston,  and  gave  entire  satisfaction. 
The  Porcupine  Expedition  used  hemp  rope  two  and  two  and  a  half 
inches  in  circumference. 

In  dredging  over  rocky  ground,  the  rope  is  fastened  to  the  ring  of 
one  of  the  arms  only,  whilst  the  other  is  tied  to  it  with  spun-yarn. 
Should  the  dredge  get  foul  of  a  rock,  the  stop  will  break  and  the 
dredge  come  up  endwise,  the  whole  pull  acting  then  on  one  arm. 

As  a  rule  the  length  of  line  should  be  about  twice  the  depth.  On 
very  soft  bottom  it  is  somewhat  shortened,  to  keep  the  dredge  from 
getting  filled  too  soon.  In  very  great  depths  it  was  found  by  the 
English  Porcupine  Expedition  that  the  line  could  be  kept  much  shorter 
by  attaching  to  it  weights  of  one  hundred  or  two  hundred  pounds  at 
about  one  fourth  the  depth  from  the  dredge.  The  dredging  is  then 
carried  on,  as  it  were,  from  the  weight,  and  not  from  the  vessel.     In 
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this  way  throe  thousand  fathoms  were  used  for  a  depth  of  two  thou- 
sand lour  hundred  and  thirty-five  fathoms. 

Dredging  may  be  carried  on  from  a  boat,  down  to  ten  or  twelve  fath- 
oms, with  wind  enough  to  propel  it,  or  a  good  crew  to  null  it  if  calm. 
From  a  sailing  yacht  two  hundred  and  fifty  fathoms  have  been  attained, 
though  probably  with  some  difficulty.  For  greater  depths  a  Bteamer  is 
almost  indispensable,  provided  also  with  a  donkey-engine  to  haul  up  the 
line.  Without  the  latter  the  labor  of  the  men  is  very  heavy,  and  the 
time  consumed  a  great  drawback.  To  ascertain  the  strain  on  the  n 
some  kind  of  a  dynamometer  ought  to  be  attached  to  it.  A  convenient 
form  is  the  "accumulator"  used  in  the  Porcupine.  It  consists  of  a 
number  of  solid  india-rubber  springs,  about  two  feet  long,  connected  at 
each  end  with  a  disk  of  wood.  One  end  of  the  accumulator  is  fastened 
below  to  the  derrick  and  above  to  a  rope,  which,  passing  through  i 
block  at  the  top  of  the  derrick,  supports  the  snatch-block  through 
which  the  dredge-line  goes  overboard.  The  motions  of  the  accumu- 
lator  show  the  variable  strain  on  the  line. 

Many  valuable  specimens  were  obtained  on  board  the  Porcupine  by 
means  of  hempen  tangles  or  swabs,  attached  to  the  euds  of  a  trans- 
verse bar  made  fast  to  the  dredge.  According  to  Mr.  Jeffreys,  it  is, 
however,  more  advisable  to  use  them  separately,  as  they  interfere  with 
good  work  of  the  dredge  itself. 

In  dredging  it  is  preferable  to  have  the  dredge  go  over  the  bow, 
especially  on  rough  bottom,  as  it  is  easier,  in  case  of  fouling,  to  steam 
ahead  to  release  the  dredge  than  to  back  up.  Otherwise  the  stern  is 
more  convenient,  as  the  working-table,  alcohol  jars,  &C*,  are  usually 
stowed  on  the  quarter-deck. 

After  the  dredge  is  brought  up  the  contents  may  be  emptied  into  a 
tub,  the  more  delicate  specimens  picked  out  and  transferred  to  clean 
sea-water  if  they  are  to  be  observed  alive,  and  the  residue  washed  in 
graduated  sieves  of  copper  wire.  A  rough  list  of  the  contents  is  noted 
in  a  book,  with  specification  of  the  depth,  temperature  of  the  water, 
&C  Until  they  can  be  sorted,  the  contents  of  every  dredgeful  can  be 
tied  up  in  a  bag  of  some  loose  stuff  (old  bunting  from  worn  signal-:1 
was  used  in  the  Coast  Survey),  a  label  written  with  ink  and  folded  op 
being  enclosed,  and  the  whole  put  in  alcohol.  Thus  a  large  metallic 
vessel,  filled  with  alcohol,  can  be  used  to  contain  the  results  of  many 
dredsrinjrs  :  bottles  being  reserved  for  the  more  delicate  objects.  Econ- 
omy  of  space  can  thus  be  gained  to  a  considerable  extent. 
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Surface  specimens  can  be  obtained  during  tbe  dredging  in  tow-nets 
of  bunting,  stretched  over  a  hoop ;  when  under  way  very  small 
towing-nets  may  occasionally  be  used  also,  if  the  speed  is  slow. 

The  naturalists  of  the  Swedish  Josephine  Expedition  used  also  an 
implement  intermediate  between  the  dredge  and  the  tow-net,  to  obtain 
the  small  swimming  crustacea,  found  near  but  not  on  the  bottom.  It 
was  a  sort  of  very  light  dredge,  made  of  hoop-iron,  with  the  end-pieces 
rounded  off  in  such  a  way  as  to  lift  the  edge  of  the  net  some  distance 
above  the  ground,  so  as  not  to  scrape.  The  net  was  made  of  some 
strong  gauze-like  stuff. 
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No.  5.  —  Appendix  to  the  Preliminary  Report  (Bulletin  No. 

Vol.  I.)  on  the  Echini  collected  by  L.  F.  DB  PoUBTALfcS.     By 
Alexander  Agassiz. 

The  two  species  of  sea-urchins  here  briefly  noticed  are  inter* 
in  a  geographical  point  of  view;  the  one  being  a  second  species  of  a 
genus  thus  far  only  known    from   the  Indian   Ocean  ;    the   other  as 
additional  evidence  on  an  interesting  question  of  geographical  distribu- 
tion in  the  Atlantic  Ocean. 

Among  the  Echini  collected  by  Mr.  Pourtalea  in  1868  —  69,  during 
his  exploration  of  the  Gulf  Stream,  were  numerous  fragments  of  spines 
of  sea-urchins  which  I  was  unable,  at  the  time  of  writing  the  prelimi- 
nary report,  to  refer  to  any  genus  of  Echini  known  to  me.  Having 
while  in  Paris  had  the  opportunity  —  thanks  to  Professor  Bayle —  of 
examining  Michelin's  collection  now  in  the  Eeole  des  Mines,  containing 
among  other  types  a  remarkable  sea-urchin  of  which  only  a  single 
specimen  exists,  described  by  Michelin,  in  Annexe  A  to  Maillard'a 
notes  sur  l'isle  de  Bourbon,  in  1863. 

This  sea-urchin  he  named  Keraiaphorus  MaiUardi  ;  it  was  brought 
up  from  a  depth  of  two  hundred  metres  on  a  fishing-line,  and  was 
called  Keraiaphorus  on  account  of  its  long  curved  spines,  resembling 
the  antennae  of  Gerambycidae.  The  fragments  of  spines  collected  by 
Mr.  Pourtales  off  Tennessee  Reef,  at  a  depth  of  one  hundred  and  sixty 
fathoms,  belong  to  this  genus,  but  differ  sufficiently  in  appearance  to  Bhow 
they  do  not  belong  to  the  same  species.  They  are  of  a  bright  vermilion 
on  the  concave  part  of  the  spine,  and  a  light  pink  on  the  opposite  side; 
the  extremity  of  the  spine  is  white  fora  considerable  distance  ;  the  spine 
is  slightly  curved  from  the  base;  a  section  of  the  Bpines  shows  them 
to  be  somewhat  triangular,  with  rounded  sides,  the  long  convex  si.' 
the  triangle  being  placed  on  the  side  of  greatest  diameter  o\'  curvature 
of  the  spine,  and  the  short  slightly  concave  or  straight  sides  on  the  eon- 
cave  part  of  the  spine.  The  spine  is  nearly  solid,  with  the  e\e,  ption  of 
a  small  annular  space,  nearer  the  centre  than  the  periphery,  made  up  of 
one  row  of  large  triangular  limestone  cells,  sueh  as  are  BO  characteristic 
of  spines  of  Echini  ;  the  central  part  and  the  periphery  of  the  spine 
consist  of  very  minute  circular  cells  closely  packed  together,  present- 
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ing  a  homogeneous  structure  ;  in  consequence  the  outside  of  the  spine 
is  not  striated,  either  longitudinally  or  transversely,  and  shows  simply 
a  homogeneous  close  granulation,  like  very  fine  marble.  The  longest 
fragments  are  about  two  inches  in  length,  and  to  judge  from  analogy  with 
Keraiaphorus  Maillardi,  they  must  have  attained  a  length  of  at  least 
five  or  six  inches.  It  is  to  be  hoped  that  future  explorations  will 
bring  to  light  this  interesting  sea-urchin,  as  the  only  specimen  thus 
far  found  is  not  in  such  a  state  of  preservation  as  to  enable  us  to  ascer- 
tain its  affinities  perfectly  satisfactorily.  As  far  as  an  examination 
would  allow,  Keraiaphorus  is  identical  with  Coelopleurus,  and  is 
closely  allied  to  Echinocidaris.  There  are  some  discrepancies  between 
the  description  of  Michelin  and  his  figures,  the  tubercles  are  not  per- 
forated nor  crenulated,  the  general  structure  of  the  genital  and  ocular 
plates  is  similar  to  those  of  Echinocidaris  ;  unfortunately  the  anal 
plates  are  not  preserved,  and  Michelin  says  nothing  about  them. 
The  peculiar  structure  of  the  bare  portion  of  the  abactinal  part  of  the 
interambulacra  is  not  sufficiently  brought  out  in  Michelin's  figures,  in 
the  specimen,  ridges  of  small  tubercles,  running  in  S-shaped  curves  across 
this  bare  part  of  the  interambulacra  from  the  base  of  one  plate  to  the  an- 
gle of  the  opposite  plate,  are  quite  prominent  and  fully  as  marked  as  in 
the  best  figures  of  Coelopleurus  given  by  Cotteau  in  the  Actes  de  la 
Societe  Linneenne  de  Bordeaux,  pi.  xii,  fig.  4,  Vol.  27.  The  spines 
of  Coelopleurus  are  as  yet  not  known,  unless  the  spines  cited  under 
the  name  of  Cidaris  incerta  d'Arch,  found  in  the  same  beds  as  those 
containing  Coelopleurus,  should  turn  out  to  be  the  spines  of  this  genus. 
They  greatly  resemble  the  smaller,  shorter,  and  straight  spines  of  Kerai- 
aphorus found  round  the  actinostome,  as  was  suggested  to  me  by  Mr. 
Vaillant  of  the  Ecole  des  Mines.* 

In  addition  to  the  foregoing  species,  there  was  a  small  sea-urchin,  one 
eighth  of  an  inch  in  diameter,  which  will  most  probably  turn  out  to  be 
the  young  of  some  species  of  the  Diadematidae  allied  to  Asthenosoma 
Grubk.  It  is  already  of  a  size  when  a  young  Diadema  has  its  pla 
tolerably  well  defined,  and  when  its  spines  far  surpass  the  diameter  of 
the  test  in  length,  besides  being  provided  with  a  long  anal  proboscis,  which 
at  once  characterizes  young  Diadematidae.  This  specimen  was  nearly 
flat,  the  outline  deeply  cut  at  the  ambulacra,  the  interambulacra  pro- 

*  It  is  interesting  to  note  that  we  fin<l  a  species  of  Coelopleurus  in  the  tertiaries  of 
Alabama,  and  in  the  Louden  Crag. 
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jecting  as  large  lobes  beyond  the  general  outline;  the  whole  tec 
made  up  of  small  limestone  cells,  and  evidently  was   quite   movable, 
though  tough,  in  its  present  condition;  there  were  deep  actinal  cuts  in 
the  centre  of  the  ambulacra]  field,  the  actinal  membrane  unfortunately 

was  not  well  preserved.  The  spines  were  v<ry  BQOlt,  and  bore  about 
the  same  ratio  to  the  test  which  they  have  in  Astropyga  and  Afithe- 
nosoma.  The  tubercles  were  not  yet  separated  from  the  general  lime- 
stone network  of  the  test,  and  the  spines  were  arranged  in  the 
interambulacral  spaces  in  two  irregular  main  rows,  and  in  one  row 
in  the  ambulacral  spaces,  both  extending  to  the  abactinal  pole.  A 
species  of  a  genus  closely  allied  to  Asthenosoma  Grube  has  been 
dredged  by  the  Porcupine  Expedition  off  Cape  Wrath  and  south  of 
Cape  Finistere,  off  Vigo ;  I  presume  this  will  prove  to  be  the  young 
of  it.  Professor  Wyville  Thomson  will  soon  describe  this  species  as 
Calverla  hystrix,  and,  like  several  of  the  species  first  dredged  by  Mr. 
Pourtales,  and  subsequently  found  also  by  the  Porcupine  and  by  the 
Josephine  Expeditions,  will  add  another  to  the  list  of  Echini  common 
to  both  sides  of  the  Atlantic.  They  are  the  following,  exclusive  of  the 
circumpolar  species  :  — 

Cidaris  annulata  Gray.  ?  Diadema  ant'dUirum  PHIL.  Calveria  hysfrix 
"W.  Tiioms.  Genocidaris  maculata  A.  Ag.  Trigonocidaris  albida  A.  Ag. 
Echinus  norvegicus  D.  etK.  ?  Echinometra  Michelini  Des.  1-Jchiimryamus 
angidosus  Leske  (not  young  of  Stolonoclyp.  Ravenelli).  Pourtalesia  mi- 
randa  A.  Ac  t  Brissus  columbaris  Ag.  Echinocardium  cordatum  Gray. 
Echinocardium  ovatum  Gray,  f  Echinocardium  tanrigaster  A.  Ag.  Bri* 
sopsis  hjnfera  Ag.    Lissonotus  Jragilia  A.  Ag.     Schizoster  Jragilia  Ag. 

Cambridge,  April,  1871. 
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Plate  VII 

Fig.  1  -  la.     Quiscalus  purpureas,  specimen  No.  4601,  <£,  from  Newtonville, 

Mass. 
2 -2a.     Quiscalus  purpureus,  specimen  No.  5201,  <£,  from  AVelaka,  St. 

John's  River. 
3 -3a.     Quiscalus  purpureus,  specimen  No.  4603,  g,  from  Newtonville, 

Mass. 
4 -4a.     Quiscalus  purpureus,   specimen   No.  8072,  g,  from    Orleans, 

Mass. 
5 -5a.     Quiscalus  purpureus,  specimen  No.  6834,  g,  from  Fhillipsburg 

New  Jersey, 
6  -  6a.     Quiscalus  purpureus,  specimen  No.  6848,  <£,  from  Cape  Florida. 
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Plate  VIE 

Fig.  1  -  la.     Sturnella  ludoviciana,  specimen  No.  5370,  9>  from  Hawkins- 

ville,  Fla. 
"     2  -  2a.     Sturnella  ludoviciana,  specimen  No.  5372,  9j  from  Ilawkins- 

ville,  Fla. 
"     3  -  3a.     Sturnella  ludoviciana,  specimen  No.  5339,  <£,  from  Enterprise, 

Fla. 
"     4 -4a.     Sturnella  ludoviciana,  specimen  No.  5340,  £,  from  Enterprise, 

Fla. 
"     5 -5a.     Colaptea  auratus,  specimen  No.  4881,  9»  from  Newton,  Mass. 
"     6  -6a.     Colaptes  auratus,  specimen  No.  5464,  9>  from  Newton,  Mass. 


Errata.    At  the  upper  left-hand  corner  of  all  the  plates,  for  u  Bull.  M.  C.  Z.,  Vol. 
II,  No.  2,"  read  "  Bull.  M.  C.  Z  ,  Vol.  II,  No  3." 
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Plate  IV.* 

Fig.  1  -  la.     Tyrannus  carolinensis,  specimen  No.  6942,  from  Eastern  Massa- 
chusetts. 
"     2 -2a.     Tyrannus  carolinensis,  specimen  No.  6945,  from  Ea>t«rn  M 

chnsetts. 
"    3  -  3a.     Troglodytes  aidon,  specimen  No.  10931, 9,  from  Jacksonrffli 
"     4 -4a.      Troglodytes  action,  specimen  No.  10684,  ^  .  fr<^iii  Damn 
"    5 -5a.     Troglodytes  aSdon,  specimen  No.  10683,  from  Dammit 
"     6  -  Ga.     Troglodytes  aidon,  specimen  Xo.  5212,  from  Weluka,  St.  John's 

River,  Fla. 
"     7 -7a.      Troglodytes  addon,  specimen  No.  10930,  from  Jacksonville,  Fla. 
"     8 -8a.     Seiurus  noveboracensis,  specimen  No.  544  7,  from  Mount  Tom, 

Mass. 
"     9 -9a.     Seiurus   noveboracensis,    specimen    No.    1442,    from    Weston, 

Mass. 
"     10 -10a.     Seiurus  noveboracensis,  specimen  No.  G794,  from  Brookline, 

Mass. 
"     11  -  11a.     Seiurus  noveboracensis,  specimen  No.  4246,  from  Waterville, 

Maine. 
•     12- 12a.     Mniotilla  varia,  specimen  No.  5148,    £,  from  Jacksonville, 

Fla. 
"     13 -13a.     Mniotilla    varia,    specimen  No.    6806,    £,   from  Brookline, 

Mass. 
"     14-  14a.     Mniotilla  varia,  specimen  No.  8216,  £,  from  Hudson,  Mass. 
"     15 -15a.     Dendrozca  striata,  specimen  No.  5052,  <£,  from  Water 

Mass. 
u     16 -16a.     Dendrozca  striata,  specimen  No.  4367,  £,  from  Ncwtonville, 

Mass. 
"     17 -17a.     Pipilo  erythropltthalmus,  specimen  No.  4  727,  <£,  from  Wes- 
ton, M;i-<. 
"     18 -18a.     Pipilo  erythrophthalmus,  specimen  No.  10721,   <£,  from  Dum- 

mitt's,  Fla. 
11     19 -19a.     Pyranga  ccstiva,  specimen  No.  10629,  <J,  from  Jacksonville, 

Fla. 
«     20 -20a.     Pyranga  o?st iva,  specimen  No.  5431,  £,  from  Jacksonville, 

Fla. 

•  At  bottom  of  Plate  IV,  last  line,  for  "  Pyranga  rubra  "  read  4'  Pyranga  cettira." 


Plate  V. 

Fig.  1  -  la.  JEgiothus  linaria,  specimen  No.  10859,  <£,  from  Newton,  Ma=s. 
"  -2a.  AZgiothus  linaria,  specimen  No.  10860,  <£,  from  Newton,  Mass. 
11     3  -  3a.     JEg  loth  us  linaria,  specimen  No.  6392,  £,  from  Fort  A  od< 

British  America.   (An  original  specimen  of  sE.fuscescens 
Coues.  —  Smith.  Inst,  No.  43386.) 
"     4 -4a.     jEglothus  linaria,  specimen  No.  4943,  from  Newton,  Mass. 
"     5-5a.    JEgiothus  linaria,  specimen  No.  .°>22!»,  from  Southern  .Maine. 
"     6 -6a.     JEgtothus  linaria,  specimen  No.  6489,  9  ,  from   Knit   Simpson, 
British  America.     (An  original  specimen  of  JE.  exilipes 
Coues.  —  Smith.  Inst.,  No.  27431.) 
u      7 -7a.     Chrysomitris  tristis,  specimen  No.  6453,  £,  from  Rocky  Moun- 
tains, west  of  Denver,  Colorado. 
"     8 -8a.     Chrysomltris  tristis,  specimen  No.  8125,   £,  from  Springfield, 

Mass. 
u     9 -9a.     Chrysomitris   tristis,   specimen    No.   4925,   from   Newtonville, 

Mass. 
"     10 -10a.     Chrysomitris  tristis,  specimen  No.  4631,  from  Newtonville, 

Mass. 
"      11 -11a.     Chrysomitris  pinus,   specimen   No.   9556,  from    Waterville, 

Maine. 
u      12 -12a.     Chrysomitris  pinus,  specimen  No.  10875,  from  Gorham,  New 

Hampshire. 
u     13  -  13a.     Curvirostra  amcricana,  specimen  No.  4639,  £,  from  Newton, 

Mass. 
"     14  -  14a.     Curvirostra  americana,  specimen  No.  4638,  £,  from  Newton, 

Mass. 
"     15-  15a.     Curvirostra  americana,  specimen  No.  4637,  £,  from  Newton, 

Mass. 
"     16 -16a.     Passerculus  savaruia,  specimen  No.  5084,  £,  from  Ipewkh, 

Mass. 
u     17 -17a.     Passerculus  savanna,  specimen  No.  5175,  £,  from  Ilibernia, 

St.  John's  River,  Florida. 
11     18 -18a.    Passerculus  savanna,  specimen  No.  7119,  <J,  from  Henley 
Harbor,  Labrador. 


Plate  VL 

Fig.  1  -  la.     AgelcBus   phceniceus,    specimen  No.  8071,    <£,    from    Orleans, 

Mass. 
"     2-  2a.     Agelceus  phceniceus,  specimen  No.  10572,  <£,  from  Dummitt's, 

Fla. 
44     3  -3a.     Agelceus  phceniceus,  specimen  No.  4589,  <£,  from  Newtonville, 

Mass. 
"     4 -4a.     Agelceus  phceniceus,  specimen  No.  8068,  ^,from  Orleans,  Mass. 
"     5  -  5a.     Agelceus  phceniceus,  specimen  No.  10569,  £,  from  Dummitt's, 

Fla. 
44     6 -6a.     A gelceus  phceniceus,  specimen  No.  10576,  <J,  from  Dummitt's, 

Fla. 
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